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ABSTRACT

THE EFFECT OF EVALUATOR INTERVENTION, TASK STRUCTURE AND USER
EXPERIENCE ON THE SUBJECTIVE EVALUATION OF SOFTWARE USABILITY
Joseph E. Held, M.A.
University of Dayton,

1992

Major Professor: David W. Biers, Ph.D.

This study examined the effects of usability testing

techniques of task structure, evaluator intervention and user
experience on the subjective evaluation of software
usability.

Twenty three (23) experienced word processing software
users and 23 novices participated in 2 two-hour sessions.
In the first session, users learned to use a word processing

software package.

In the second session, users performed

tasks using the software, and afterwards completed a
usability questionnaire.

During the sessions, half of the

users participated in a structured testing scenario

(Standard

Laboratory), and the others in a loosely structured scenario
(Guided Exploration).

For one half of the users in each

structure condition, an evaluator intervened when

difficulties were observed; whereas, for the other half, no
intervention occurred.
The major finding was that there was an interaction of

evaluator intervention and user experience for ease-of-use of

difficult word processing features, ease of learning, overall
evaluation, and user confidence.

Experienced users gave

significantly higher ratings under non-intervention than

x

under intervention.

Ratings of novice users, however, were

in the opposite direction but not significant.

The

interaction seems to be rooted in users' frame of reference.

Novices have little or no experience, and thus, attribute
their difficulties to their own lack of experience.

Whereas,

experienced users base their comparison on prior experiences.
The results indicate that testing techniques affect

users' perceptions significantly.

Also, the results suggest

that user experience level plays an important role in users'
evaluation of software usability.

xi

CHAPTER 1

INTRODUCTION

For some time now software companies and other
organizations have been testing the usability of software

systems (Mills,

1986; Morgan, 1986; Ray,

and Schott and Olson,

1988).

1989; Shackel,

1983;

However, despite the apparent

focus on ease-of-use and the widespread use of usability
tests,

few empirical or systematic studies of usability

testing methodologies and of factors which can affect the

testing process have been conducted.

Whiteside, Bennett and Holtzblatt

(1988)

suggest that

studies should be conducted in context-sensitive situations.
In other words, usability tests should be done in

environments which resemble the user's workplace or natural

context.

As of yet, no systematic research with this

emphasis has been published in the open literature.

This

study was developed to address the issues brought up by
Whiteside et al. and to examine the effects of usability
testing techniques.

Systems Approach to Usability Testing
In a usability test there are several factors which

potentially affect the evaluation of a software product.

According to a model proposed by Biers (1989)

(Figure 1),

these factors include stage of development, user
1

STAGE OF
DEVELOPMENT

Figure 1. Biers' (1989) systems model of usability testing.

to
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characteristics, user training or experience, and testing

environment.

Also, results of a usability test can be

affected by data gathering methods

(e.g. user performance

measures, user satisfaction ratings, and introspection or
observation) .

Software development is an iterative process

in which the employment of usability techniques is contingent
upon the stage of development.

For example,

"thinking

aloud", a technique in which users are asked to verbalize

their intentions while interacting with a system, may be more
useful in early stages of system development, when it is

important to uncover the thought processes of users.

In

later stages of development it may be desirable to allow
users to work on their own without interruptions, and to see
if the system is usable under normal conditions.

The characteristics of a user may differ in terms of

personal attributes and experience.

Due to individual

differences, users' behavior to given situations will vary.
A personal attribute,

such as locus of control, may help to

explain observed behavior or differences in the evaluation of

a system.

In a usability test, some users attribute their

problems to their own lack of knowledge,

while others

attribute their problems to other factors; such as,

design.

interface

Users who attribute the difficulties to themselves

will probably give the system higher ratings in a subjective

usability questionnaire.
User training or experience refers to expertise which a
user has acquired through interaction with computer systems.
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Some users may have more domain knowledge or computer

experience than others, and this causes a unique concern for
usability testing.

On the one hand, it is normally accepted

that "potential" users will be tested, and this implies that
they will possess the necessary knowledge of the domain in

question.

However, it may be detrimental to the evaluation

process for the user to have experience with other software

products because they will use their prior experiences as a
basis of comparison.
Test setting, computer hardware, task characteristics,

amount of training, and paradigms or methods, are some
factors concerning the testing environment.

Test setting

refers to the factors of testing location (e.g. laboratory or
the user's workplace),

and camera or evaluator presence.

For

example, the presence of cameras may cause the user to behave

differently, and the user may do things that he believes the
observers would prefer to see, rather than what she would do

under normal conditions.

Computer hardware characteristics

deal with types of input devices, displays, or computer
architecture that are used.

hinder user performance.
the escape (Esc)

The type of hardware can aid or

For example, the unique location of

key on a particular keyboard may confuse the

user; thus, causing frustration, and possibly affecting the

user's opinion of the system's usability.
Task characteristics deal primarily with the task

scenario and its design.

These characteristics involve time

period, methods, and context.

Certain tasks are not
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appropriate for particular users.

Tasks must be chosen

carefully in order for a study to be conducted effectively.

When users are not knowledgeable in the domain in which the
software deals, users' experiences are not likely to provide
useful information about the system's usability.
Task training can also affect the resulting evaluation

of the system.

The type, method, and amount of training must

be considered for the tasks at hand.

Emphasis upon training

depends on goals of the system developers.

If the developers

are attempting to widen their user base by designing a

product which is supposedly easy to learn, then amount of
preliminary training in the usability testing process should
be kept to a minimum, and the training must be deemed

necessary.

Any additional training administered in a

usability test could possibly affect the reliability of the

results.

Too much training could affect subjective ratings

as well as performance measures.

Increased training could

result in high ratings of ease of learning, and comprehension

could be significantly improved.
Finally, testing methods or paradigms refer to a set of

techniques which are utilized by the evaluator and test team
in a usability test.

(In this study, the evaluator is the

person conducting the study and interacting with the user.)
For example, the type of paradigm could be structured, or

free-form (unstructured).

In the structured paradigm each

user could be instructed to learn the product by following a

tutorial, and then tested by performing a set of tasks which
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were designed by the test administrators.

Users in the free

form paradigm condition could be allowed to learn the product
by exploring the system on their own.

The latter paradigm

more closely resembles the "real world" contextual usability
test as prescribed by Whiteside et al.

(1988).

On the other

hand, the structured paradigm involves contrived tasks which
are convenient for controlled, experimental laboratory
studies; however, the information from tests using this type

of paradigm may fail to be representative of the true
usability of the system.

Results of the test may only

represent the usability of tasks as tested, and this may
cause a lack of generalizability.

Data gathering methods can also affect the results of a
usability test.

These methods involve the collection of user

performance measures, user satisfaction ratings, and
introspection or observation data.

Performance measures are

the objective data which represent the user's interaction
with the system.

These data are usually collected by

keystroke capture and data logging programs.

The data

usually include tallies of particular events; such as,

command errors, completed tasks, help requests, and

keystrokes.

Since test administrators can not possibly keep

track of everything that happens, they must decide which

events are most significant.

The method by which data are

collected, as well as what information is monitored,

affect the outcome of the study.

can
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"Thinking aloud," which is widely utilized for eliciting
user protocol,

is one of many introspective techniques.

However, its use involves certain considerations.

Since this

technique is not a natural part of user-computer interaction,
in some cases it may not be a desirable technique to use.

Likewise, the technique of evaluator intervention, in which
the person conducting the study intervenes when significant
events are encountered, may be a convenient method of
eliciting information, but it may adversely affect the

results of the usability test.

For instance,

since most of

the significant events which trigger evaluator intervention
are negative experiences, it is conceivable that a user's
perception of the usability of the system or of personal

performance will be affected by the intervention process.
The user's perception of the system's usability may be biased
by the negative experiences which the evaluator has

indicated, and this could result in low subjective usability
ratings.

On the other hand, the user may attribute the

difficulties to personal inexperience, and give the system
high usability ratings.

The method by which user satisfaction data are collected
can also affect results of a usability test.

These data are

usually obtained with questionnaires or interviews.

With

both methods, data are collected following the usability

testing sessions.

With these methods, each user is asked

their impressions of the system's usability based upon their
experiences during the sessions.

Questions usually pertain
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to individual tasks performed; such as, deleting text, and

setting page formats.

There are usually questions referring

to more general aspects of the system; such as,

screen

designs, message understandability, and menu navigation.
Sometimes there are also questions pertaining to overall

usability of the system.

Questions asked and method in which

questioning is conducted can possibly influence users to give
higher or lower subjective ratings.
Biers' model

(1989), then, demonstrates the complexity

of the software testing process and the need to consider

possible consequences along with the intentions involved in
applying usability testing techniques and methodologies.

Despite the complexity and widespread use of the usability
testing process, no systematic empirical investigation of

these factors has been reported in the open literature.
Thus, there is a need for research into the techniques and

methods of software usability testing.
Usability Testing Paradigm

The typical usability testing paradigm is conducted in a
video laboratory within a controlled context, and the testing

procedure usually involves testing of potential users

performing contrived tasks within the confinement of a

laboratory.

Users are chosen on their merits as potential

users of the system being examined.

In the first part of the

testing procedure, users learn the system by a structured
means; such as, lessons in a tutorial, or introductory

materials.

Then, in the remainder of the test, users perform
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a scenario of structured tasks constructed by the developers
and experimenters

(Ramey,

1987) .

1987; Schell,

As mentioned

above, the tasks should represent those that users perform in

their "real" work (Aucella,

1989).

This typical usability

testing method is convenient and has proven useful
1985).

(Lund,

The primary source of data in the typical usability

test is a video record of the sessions.
laboratories,

In usability

at least two cameras are used for recording

each users' interactions with the product.

Events are

recorded on video tape so that detailed analysis can be

performed at a later time.

To diagnose the source of problem

difficulty, users are often asked to elaborate on the thought

process behind their actions.

Common means of eliciting user

information include the "thinking aloud" and evaluator

intervention techniques (Lund, 1985) .

Thinking aloud is a

technique by which the user is instructed to verbally report

thoughts as each task is performed.

This technique has been

found to be very helpful for eliciting qualitative

information about user expectations and behavior (Ericsson
and Simon,

1980; Jorgensen,

1989).

However,

some critics

claim that the process is not natural and it is disruptive to

the thought processes of the user (Kato,

1987).

Some users

feel comfortable thinking aloud, while others do not.

This

factor affects the amount of verbal protocol which is

elicited.

Those users who feel at ease with the thinking

aloud process usually provide more verbal protocol.

Whereas,

other users do not verbalize, and thus, they do not reveal as
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much information.

This problem can cause more variability in

the results of the test.

Along with the problem of

disruption of a user's thoughts, this technique may also

influence the user's impression of usability of the product.
Evaluator intervention is a technique in which the
evaluator elicits information by asking questions of the

users as they perform their tasks.

The evaluator's questions

pertain to the experiences that the user has with the

product's features.

The evaluator generally asks the user

what is being attempted, what is expected, and other
questions concerning usability of particular features.

Intervention by the evaluator is convenient for
eliciting user protocol; however,

it can also be criticized

for being disruptive of the user's thought processes,

and its

use may bias the user's opinion of system usability.
Evaluator intervention is not characteristic of a user's
normal interaction with a new computer system.

typical for product testing situations.

It is only

When a user attempts

to learn a new software package, an observer does not

interrupt the user with questions about the ease of learning
or the usability of the product.

Since an evaluator usually

intervenes when difficulties are observed, it is possible
that the user will be influenced by the interruptions, and

lower subjective usability ratings could result .

Thompson,

Fong, and Rosenhan (1981) revealed a phenomena similar to
this when they studied the effects of inadmissable evidence

and jury verdicts.

They found that inadmissable evidence was
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actually influential in the decisions of the jury.

It is

similar to the intervention problem in that the interruption

associated with the information draws attention to the event
and "highlights" its occurrence, and in the usability test,
this possibly causes negative connotations which bias the

user's opinion of the product's usability.
At the conclusion of testing sessions, users are

ordinarily asked to provide a subjective evaluation of the

system and its features.

This is usually done with

questionnaires or interviews.

These techniques are useful

for gathering subjective assessments of systems, specific
questions pertain to each feature, help screens, manuals, and

menus.

General questions are often asked about screen

appearance, understandability, and overall usability.
Despite the widespread use of the laboratory usability

testing paradigm, Whiteside et al.

(1988) argue that

usability tests should be conducted in the context of the

user's normal work environment.
al.

In particular, Whiteside et

identify work, time, motivational, and social contexts

which contribute to the complexity of the usability testing

process.

When contrived tasks are used in a usability test,

there is a possibility that elicited information will not be

representative of the user's normal behavior, and without

"real" work, a user feels less motivated.

Also, outside of

the normal work environment, users may react uniquely to

time constraints in an artificial test of a system.

12

In terms of social context, a user normally has the

option to ask co-workers for assistance; however,

typical usability test this is not possible.

in a

These factors

illustrate the need for usability tests which make reasonable

considerations pertaining to the testing environment as well
as the type of work to be performed.

If Whiteside et al. are

correct, then it is necessary to either make an attempt to

conduct usability evaluations in the "real world" context of

the user or make the usability laboratory more closely
resemble those contextual elements.

The Present Study

The present study is intended to examine some factors

which potentially affect the subjective evaluation of the
usability of a computer system.

More specifically, this

study was designed to empirically examine whether task
structure, evaluator intervention, and user experience level
affects users' subjective evaluation of software ease-of-use.
A word processing software product was used as the

platform for the present study.

This type of application was

chosen because of its utility for college students.
was expected to enhance user motivation.

Thus,

it

A word processing

product also does not require knowledge of a certain context
domain, as do some software applications.
In the present study, two types of usability testing
paradigms

(standard laboratory and guided exploration) , two

intervention conditions (none and intervention), and two
levels of word processing experience (novice and experienced)
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were factorially combined to form six conditions.

The

standard paradigm closely resembles that of the commonly used
structured laboratory procedure described above.

The

standard laboratory paradigm in this study included a
training session in which users were to learn via lessons in

a structured tutorial, and tested by performing tasks in a
structured scenario.

The guided exploration paradigm was an attempt to create
a more natural environment for the user to interact with the

product.

This paradigm differs in two respects from the

standard paradigm - method of learning and method of testing.
Guided exploration is a method by which users are encouraged

to actively learn by exploring with minimal instruction

provided (Raban,

1988).

With this technique, users explore

the system as they wish, but in order to get started, they
review introductory materials, and they are asked to try

certain features.

When it comes to testing the usability of

the product, users are free to perform work of their own

choosing, rather than follow a structured task scenario.
There has been a research interest in exploration as "an

intuitively appealing training method."

These studies have

focused on the issues of "faster and better learning"

(Carroll, Mack, Lewis, Grischkowsky and Robertson,

1985) .

However, the application of exploration as a learning method
and its affect on usability performance or preference has not

been investigated.
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The guided exploration paradigm in the present study
also involves the freedom of users to perform work of their

own choosing.

The users were encouraged to test the

usability of the word processor by composing their own
letters or reports.

this introduces,

Besides the aspect of "real" work which

it was also intended to motivate the users

to be involved and concerned in their understanding of the
system.

Alternative predictions can be generated regarding the

type of paradigms.

On the one hand, if the standard paradigm

method is more efficient, subjective usability ratings could
be higher for those conditions.

This could result if the

structure of the paradigm is more effective in helping users
efficiently learn from the tutorial and experience few

difficulties when performing structured task scenarios.

With

this more "structured" paradigm, users are given less of a

chance to explore, get "lost", and thus, get frustrated.

If

the users participating in these conditions experience fewer

difficulties, then higher usability ratings would be
expected.

The use of naive users may also play a part in

this outcome.

The standard paradigm could be a more

efficient usability paradigm for naive users to interact with

and learn a new system.

Standard, structured learning and

testing may be more appropriate for inexperienced users.
On the other hand, if Whiteside et al.

(1988) are

correct, and if guided exploration is a more natural testing
paradigm, ratings could be higher for the guided exploration
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Users may learn more effectively by a more

conditions.

natural and interactive means, such as exploration.

It may

be that this paradigm is more consistent with the natural
"context" by which users interact with and learn a new

computer system.

The second independent variable was that of evaluator
intervention.

In one condition, the evaluator asked

questions when the user encountered problems, and also to
clarify which tasks the user was attempting.
condition no intervention was employed.

In the other

The technique of

evaluator intervention is commonly used to elicit
information, but, as stated above, its use has some

drawbacks.

Subjective usability ratings were expected to be
adversely affected by evaluator intervention because the

interventions would emphasize or "highlight" problems that

the user encountered.

Since an evaluator tends to intervene

when difficulties are observed, it was hypothesized that the

user would be influenced by the interruptions, and lower

subjective usability ratings would result.
There were several key considerations in the
implementation of the present study.

experience level of the users.

The first was the

On the one hand, the use of

naive word processor users seemed more appropriate because
they would not have prior experience with which to base their
opinions.

Naive users would be expected to be more objective

in their assessment of the system at hand.

Alternatively,
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experienced word processor users could be used, because they
already know something about computers and word processors.

However, they would tend to compare the current system to
other systems, and since users have experience with different

products and systems, this would add more variability to
subjective ratings and make it more difficult to find

significance.

Results from pilot testing revealed problems with use of
naive users.

First, in guided exploration conditions they

tended to choose the tutorial as a means of learning the word

processor.

This initiated some concern because this would

lessen the differences between the two paradigms.

If during

the learning session most users in the guided exploration

condition used the tutorial, there would be no difference
between it and the standard paradigm condition except for the

factor of "choice."

This situation may have been exacerbated

by the close resemblance of the features list

the features included in the tutorial.

(Appendix A) to

This problem was

addressed by altering the wording of the features, and by

listing them in a different order so that the resemblance

between the tutorial and the features list was not so close.

Second, it was also observed that the naive computer
users seemed to attribute their difficulties to themselves.

Subjective usability ratings of these users were high despite
the problems which were encountered.

It is possible that the

users' lack of computer experience caused them to attribute

the difficulties to themselves without considering that the
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software design may be at fault.
Given the relative advantages and disadvantages in the

use of either type of user for the present study,

level of

word processor experience was introduced as a factor in the

design.

Despite difficulties experienced with the use of

naive users expressed above, it was decided to use them in

the present study.

Naive users were placed in the novice

user group, which included users having little or no

experience with word processing software.

The decision to

use naive users was made for the following reasons.

First,

naive users would be expected to be objective and less likely
to compare the product to others.

As mentioned above,

experienced users would tend to assess the current system in
respect to others.

Secondly, for software companies

attempting to expand their user base, the evaluation of their
products by naive users may prove to be useful.

A second finding revealed by pilot testing was that the

amount of intervention varied across paradigms.

There were

more interventions in the guided exploration paradigm

condition than in the standard paradigm condition.

Part of

the reason for this was that interventions were of two types:
true intervention, when the user was having a problem, and
interventions to clarify what the user was doing.

There were

more clarifications under guided exploration paradigm
conditions because the evaluator did not know which features

the user was attempting.

Therefore, the decision was made to

instruct all users to verbally announce which tasks they were
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attempting.

It was also decided to record the number and

type of intervention as a secondary dependent variable.

If

these counts differed between groups then it was possible to

use this information as a covariate for later assessment.
The nature of guided exploration conditions caused other

problems.

Because of the difficulty involved in following

and interpreting the users' intentions, it was often

necessary to intervene in order to clarify the users'
intentions.

In the guided exploration condition without

evaluator intervention, it was even more difficult to follow

what the user was attempting to do because the evaluator was
not able to intervene in order to clarify the users'

intentions.

Therefore,

it was also difficult for the

evaluator to make comments on the video tape.

A decision was

made to instruct all users to verbalize what they were doing
to think aloud - as they performed the tasks.

The present study seeks to determine the validity of the

possible outcomes expressed above.

CHAPTER 2

METHOD

Subjects(Users)
Forty-six introductory psychology students, who are

required to participate in experiments for course credit,

participated as users.

None of the users had previously used

the product being tested, PC Write.

Each user was screened

twice to determine which experience level they best

represented.

When users were contacted for scheduling of

their individual testing sessions, each user was asked about
their experience with word processing software.

Also, when

each user reported for their testing session, they completed

a user profile.

Users who had previously used word

processing software occasionally or often, were categorized

as experienced users.

Users having little or no previous

word processing software experience were categorized as

novices.

In addition, 39% of the novices had no experience

with personal computers; however, PC experience was equally
distributed across the four combinations of Structure and

Intervention.

Originally, the present study was planned to have 40
participants

(5 users in each of the eight experimental

conditions), with each session to be videotaped for analysis

in a related study.

These tapes were not analyzed for the
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present study.

Due to technical difficulties involved in

getting a complete set of videotapes of the sessions,

six

additional users were recruited (making a total of 46 users).
For the present study,

it was decided to analyze the data

collected from the sessions of all 46 users.
Design

The design was a 2 x 2 x 2 between subjects factorial in

which there were two types of usability testing paradigms
(guided exploration and standard laboratory), two levels of
evaluator intervention (none and intervention), and two
levels of personal computer word processing experience

(novice and experienced).

Under the standard laboratory

condition, a structured approach was utilized in which users
learned by using the tutorial and tested using a structured
task scenario.

This standard paradigm is typical of the

manner in which usability testing is commonly conducted.

In

the guided exploration condition, users were free to examine
the word processing package using any learning aid they
wished, as long as they restricted their learning to certain

basic features.

They were asked to try these features,

creating and editing documents of their own choosing.

This

paradigm more closely resembles the method in which users
naturally learn a word processor.

The users in both of these

conditions examined the same features, but the method by

which they did so was different.
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Materials
PC Write

(Version 3.0), a "shareware" word processing

product, was used as the software platform.

The product is

an IBM PC compatible program which operates with function key

and menu commands.

facility.

It also includes an on-line help

PC Write full help screens and color options were

used.
The following reference materials were available to each

of the users: PC Write Quick Guide, PC Write Tutorial, and a
reference card.

The Quick Guide is a reference manual which

is available with the shareware product.

The tutorial is

organized around a series of lessons designed to teach some

basic features of PC Write.

The tutorial was edited in order

to include additional features which were not in the

original.

Also, some extraneous information about such

matters as disk manipulation was removed.

The reference

card, which was taken from the rear of the Quick Guide,

included a concise list of commands.
In addition, a primer (Appendix B) was prepared.

In the

primer, all users were given an introduction to personal

computers and word processing.

The primer included basic

explanations about word processing, personal computers, and
PC Write.

The basics on word processing covered explanations

about word-wrapping and files.

A description about access to

PC Write on-line help was also provided.

The primer did not

provide any "hands on" experience, but simply gave
explanations.
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Questionnaires

There were two questionnaires developed, one of which

was a user profile, and the other was a subjective usability
rating instrument.

The user profile

(Appendix C)

contained

questions which pertained to users' computer experience.

other questionnaire

The

(Appendix D), which was adapted from an

instrument designed by Chin, Diehl, and Norman (1988), was
designed to assess users' opinions about usability of the

software.

With this questionnaire, users were asked to

consider ease-of-use of each feature, on-line help,
organization of information on display screens,
understandability of messages on display screens, and other
factors which may affect usability of PC Write.
Lab Facilities

The study was conducted at the University of Dayton
Information Systems Laboratory (ISL), a facility specifically

designed to test usability of software.

The ISL is divided

into two areas - a user area and a control room.

The user

area, which is a video studio with cameras, was configured as

a typical office.

Each user's interaction with the computer

was videotaped with a four camera set-up in order to capture
various views.

One camera was focused on the keyboard;

another was viewing the computer monitor; one captured

documentation; and the fourth camera provided a view of the

user's face and an overall view of system interaction.

Each

camera was connected to a VCR tape deck in the control room.
Additionally, the four video signals were fed to a "quad
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split" device which placed the four images onto a single

tape.
The control room, which was behind a one-way mirror,
where the evaluator was during each session.

is

The evaluator

used an intercom system to listen to and interact with each
user.

In the control room there was also a time-coded data

logger, which the evaluator operated as he observed the user.

The data logger was used to track task events as they
occurred.

The evaluator pressed function keys to indicate

observed behavior of the user.

Procedure
Using a block randomization schedule, in order of

appearance, subjects were randomly assigned to one of the
four conditions formed from the factorial combination of
paradigm type and evaluator intervention.

The study was

conducted in 2 two-hour sessions, between which there was no

more than a two day interval.

The first session was

dedicated to learning the product, and the second was for

additional practice and evaluation.
Day 1.

On the first day, prior to the start of the

actual experiment, all users completed the user profile.

Then, users were read the general instructions.

The complete

instructions can be found in Appendix E.

The users were told that the goal of the study was to
evaluate PC Write, and that the evaluative process involves

observation and recording of their interactions with PC Write

and assessment of their subjective opinion of the product's
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usability.

Their attention was drawn to the cameras and

lights, and resemblance of the environment to a video studio.

It was explained that the cameras were to be used for merely
capturing potential problems which may be experienced.

It

was stressed that they, the users, were not being evaluated,

and it was also explained that their role in the evaluation
was to provide information about usability of the product.
Finally, the users were read the instructions for the
particular condition to which they were randomly assigned.
Afterwards, before the evaluator left the room, users were

instructed to read the primer (Appendix B).

When the users

finished reading the primer they were told to begin using the
software.

During the first session, all users were given

approximately 90 minutes to learn the basic features.

Users

in the standard laboratory conditions were instructed to

learn to use PC Write by using the tutorial, which covers

features listed in Appendix A.

Users in the standard

laboratory conditions proceeded through the tutorial in the

given order.
Users in the guided exploration condition were allowed

to explore the product freely, as long as they examined
features from the features list.

The method and order by

which those features were examined was determined by the

user's own choice.

Users in these conditions were introduced

to the available help-aids: on-line help, PC Write Quick

Guide, PC Write Tutorial, and reference page.

Each help-aid
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was described, and users were told that they had a choice as
to which ones they used in their learning of PC Write.

Users in guided exploration conditions were instructed
to work and learn as they wished.

They were told of possible

means of using PC Write by trying examples, typing letters,
or copying portions of the manuals.

Half of the users of each paradigm were assigned to
conditions in which the evaluator intervened.

The evaluator

informed users in the intervention condition that this was
necessary for clarifying what was being attempted and for
diagnosing any difficulties.

In the non-intervention

conditions, users performed their tasks, and the evaluator

did not intervene unless it was necessary.
A criterion for intervention was established.

It was

the intention to intervene when a user was having problems;
therefore, the decision was made to intervene after observed

difficulty.

Problem difficulty was determined through

users' facial expressions, performance errors, and repetition
of commands.

When the evaluator intervened, he asked

questions; such as,

"Are you experiencing some problems",

"You seem to be confused, what is the problem?",

"Which task

are you attempting?" and "Is that what you expected to

happen?"

In order to reduce the number of clarifying

interventions, all users were instructed to announce each

feature that was attempted.
A criterion was set for all users to perform a feature

within a ten minute period.

If they were unable to do so,
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the evaluator instructed the user to try another feature.

If

time permitted, at the end of the session, the user was asked
to retry that feature.
Whenever a user asked for help, the evaluator tried to

persuade the user to solve problems themselves.

However, all

users had the option of receiving help by asking the

evaluator for assistance by speaking via intercom.

Users

were encouraged to ask for help only if they encountered

serious problems from which they could not recover.
At the conclusion of the first session, users

participating under the guided exploration groups were asked
to bring some work of their own choosing for the second
session.

The document that they brought was used, during the

second session, as text for their tasks.
Day 2.

In the second session, users continued in the

same groups as they participated in during the first session.
In this session, all users were given additional practice

with PC Write, and then they assessed its usability.

The

users were given about 90 minutes to complete their work.

Users from all four conditions worked on the following two
basic tasks:

(1) entering text and saving a file, and (2)

retrieving and editing a file.

These tasks involved usage of

features learned in the first session.

The users in the

standard paradigm conditions were instructed to follow the
structured task scenario (Appendix F).

They had to follow

through the scenario, which gave them instructions on which
tasks to attempt and which text to manipulate.

The scenario
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told these users to type, save, retrieve, or edit a specific

document.

For the first task, users in these conditions were

instructed to enter some text which was presented to them in

hard copy form.

Then they were instructed to save the file.

In the second task, these users were instructed to retrieve a
file from the hard disk and edit it as indicated on a hard

copy.
Users in the guided exploration conditions worked on

documents of their own choosing.

The documents could be

anything; such as, a letter or a report.

However, these

users were asked to try each of the features listed in the

features list.
At completion of the second session, all users were

given approximately 15 minutes to answer the usability
questionnaire.
Dependent Measures

The primary dependent measures were subjective usability
ratings.

The secondary dependent measure was the number of

interventions, which was a performance measure.

All users were videotaped, and their behavior was
tabulated on a time-coded data logger.

The videotapes were

not used as part of the evaluation in the present study.

The

data gathered with the data logger were used to extract the
secondary dependent measures of the study.

As users

performed their tasks, the evaluator initiated time-coded

recordings on the data logger.
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For both sessions and for all conditions, the evaluator
logged "possible" or "actual" evaluator interventions, and
commencement of each feature and task or tutorial lesson.

the non-intervention conditions,

In

"pseudo" evaluator

interventions were logged according to criteria; however,
users were not actually interrupted.

Actual interventions

account for evaluator interventions which occurred.

Also,

all evaluator interventions were categorized as being either
clarifying or problem interventions.

CHAPTER 3

RESULTS

The results pertaining to the performance data and
subjective ratings are presented below.

(Structure) x 2

(Intervention) x 2

In all cases 2

(Experience)

analyses of

The results of

variance (ANOVA) were performed on the data.
these analyses are in shown in Appendix G.

Performance_ (Number of Interventions).

The process of intervention was driven by users'
performance.

When users appeared to be experiencing

difficulties, the evaluator, who was operating a personal

computer, logged an intervention.

For the intervention

condition, the evaluator would intervene and probe the user
to determine the source of the difficulty.

For the non

intervention condition, the evaluator logged an intervention

to indicate when the user seemed to have a problem, but did
not actually interrupt the user (pseudo-intervention).
the number of interventions

(and pseudo-interventions)

Thus,

can be

utilized as an indicant of problem difficulty.
The number of interventions were then analyzed to
determine if the groups experienced differential problem

difficulty.

Separate 2

(Structure)

x 2

(Intervention)

x 2

(Experience) analyses of variance were performed for each of
the two sessions and for the sum of both sessions.
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Table 1

Table 1.
Means and standard deviations (SD) for the
number of interventions during Session 1, Session 2,
and both sessions combined.

Standard Laboratory

NonIntervention
VARIABLE

Intervention

Guided Exploration
NonIntervention

Intervention

Entire

Nov.

Exp.

Nov.

Exp .

Nov.

Exp.

Nov.

Exp.

Sample

Session 1

Mean
SD

7.00
4.64

3.83
2.14

4.00
2.92

4.40
1.82

8.14
4.78

6.50
4.93

9.67
6.25

6.00
3.63

6.30
4.35

Session 2

Mean
SD

4.80
2.59

4.33
2.94

7.60
3.51

5.40
2.30

5.86
3.67

2.17
1 . 47

7.67
5.79

3.17
2.79

5.09
3.63

Total

Mean
SD

11.80
7.12

8.17
4.17

11.60
5.32

9.80
3.96

14.00
6.03

8.67
5.96

17.33
11.38

9.17
5.71

11.39
6.80

u>
o
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presents the means and standard deviations for each of eight
conditions representing this factorial combination.

first session, a main effect of Structure
£=.033) was found.

For the

(E(l,38)=4.90,

More interventions were logged under the

Guided Exploration condition (m=7.60) than under the Standard
Laboratory condition (m=4.76).

A main effect of Experience was attained for Session 2

(E(l,38)=7.25, £=.010) and for the sum of both sessions
(£.( 1,38) =5.78, £=.021).

In each analysis, novices were found

to have more problem difficulty than experienced users, as

indexed by the number of interventions.

The means are

displayed in Table 2.
The fact that there were no significant effects of

Intervention or interaction with Intervention is an important
finding for interpretation of the Intervention effect on

subjective ratings.

Any differences in subjective ratings as

a function of Intervention cannot be attributed to the number
of problems encountered.

The intervention data was analyzed further to determine

the specific features on which the users were having
difficulty.

For each of the specific features, the number of

users who were observed to have at least one problem was

calculated (see Table 3).

All interventions, whether real or

pseudo-interventions, were counted because any intervention

indicates that the user was experiencing difficulty.

The

results were tabulated separately for Session 1, Session 2,
and overall.

The overall results are not simply the sum of

32

Table 2.
Mean number of interventions as
a function of word processing experience
for Sessions 1, 2, and the sum of both
sessions.

EXPERIENCE LEVEL

VARIABLE

Novice

Experienced

Session 1

7.39

5.22

Session 2

6.48

3.70

13.87

8.91

Total
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Table 3.
Number of users having at least one
intervention or pseudo-intervention (indications of
problem difficulty) for each Specific Feature (SF)
during Session 1, Session 2, or for either session
(max. = 4 6).

Specific

Features
(SE)

Session 1

Session 2

SF1
SF2
SF3
SF4
SF5
SF6
SF7
SF8
SF9
SF10
SF11
SF12

9
24
2
5
14
30
27
11
14
1
13
29

6
10
7
2
7
23
27
12
13
4
27
21

Either
Session
14
29
9
7
17
38
38
19
20
4
32
38
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Session 1 and 2; rather, this count represents the number of
users having a problem during either session 1 or session 2.

As can be seen in Table 3, users had the most difficulty with
setting line-spacing (i.e. single or

setting margins

(SF6),

double-spacing)

(SF7), using Find/Replace

(SF11), and using

the spell checker (SF12) .
Subjective Ratings

The instrument used for measuring the users' subjective

assessment of the software’s usability consisted of several

scales

(Appendix D).

The first part of the instrument was

divided into three sections, each including multiple scales.
These sections pertained to evaluation of

of specific features (SF);

(1) the difficulty

(2) general characteristics

(GC)

of the software; and (3) overall product evaluation (OE).

the second part, there were several individual scales.

In

Three

of these scales dealt with an overall evaluation of the

product, confidence in use of the product, and estimated
amount of additional practice required.

The final question

involved rank ordering five factors responsible for the

user's interaction with the product.

Results for each of

these sections are presented separately below.

The complete

ANOVA summary tables for all measures are presented in
Appendix G.
For the sake of clarity in presentation of results for

the scale ratings, high ratings refer to a favorable or
positive evaluation.
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Specific Features.
specific feature (SF)

characteristic (GC)

For analysis purposes, three of the

scales were moved to the general

scale category because they were more

appropriate to evaluation of general characteristics than
specific features.

the Help screens

These three scales were ease-of-use of

(SF13), ease-of-use of menus

ease of moving around display screens

(SF15).

(SF14), and

The remaining

12 questions dealt with difficulty of using specific features
which the users were requested to utilize.
To reduce the complexity of the data analysis and

presentation, and to control for familywise error rate,

it

was desirable to reduce the 12 specific feature scales to a

smaller subset of questions.

Two alternate approaches were

possible - obtain the mean difficulty over all 12 scales or

to form meaningful subsets of questions

(factors).

To

determine if responding to the 12 specific feature scales was

unitary, a principal components analysis was first performed.
Only factors whose eigenvalues were greater than 1 were

retained.

The retained factors were then rotated using a

varimax rotation.
analysis.

Table 4 shows the results of that

Three factors emerged which accounted for 69.3% of

the original variability.

This indicates that it would be

inappropriate to obtain a single difficulty rating over the
12 Specific Feature scales.
Using a .40 criterion for identification and labeling of
the principal components (Stevens,

1986), Factor 1 would be

identified in terms of exiting PC Write (SF4), entering text
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Table 4.
Rotated Factor Matrix, eigenvalues
and percentage of variance for the three
Specific Features principal components
factors.

FACTORS
SCALES

1

2

3

SF4
SF2
SF3
SF1
SF5

. 888
.870
.863
. 751
. 637

.259
- .219
.240
-.054
.458

- . 172
.200
- .207
.404
.221

SF8
SF10
SF9
SF6

. 087
. 079
. 057
.073

.839
.814
. 686
.672

. 170
.111
.381
.121

SF12
SF11
SF7

-.036
.060
. 173

. Ill
.468
.378

.813
. 656
.579

Eigen
value
% of
variance

4.49

2.59

1.24

37.4

21.6

10.3

69.3%
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(SF2), saving a file (SF3) , creating a new file
loading a file (SF5).

deleting text

margins

Factor 2 represents moving text

(SF10), underlining text

(SF6).

(SF1), and

(SF8),

(SF9), and setting

Using the spell checker (SF12), using the

Find/Replace feature (SF11), and setting line spacing (SF7)

all have their highest loadings on Factor 3.

The principal components analysis, however, can only be

taken as being suggestive.

As indicated by Stevens

(1986),

the results of a principal components analysis are only
reliable if the sample size is greater than or equal to 100.

Given a sample size of only 46, it would be inappropriate to
take the factor loadings, derive factor scores, and perform a

statistical analysis on the factor scores.
Rather than use the factor scores, an alternative
analysis approach was employed.

This analysis was predicated

upon noticing the close correspondence between the factors

(see Table 4) and actual problem difficulty experienced by

the users

(see Table 3).

In general, the groupings of the

specific features on the three factors corresponds to the
rank ordering of their problem difficulty.

Inspection of

Table 3 reveals that the four most difficult features were

setting margins

(SF6), setting line spacing (SF7), using the

spell checker (SF12), and using Find/Replace (SF11).

Close

scrutiny of Table 4 shows that Factor 3 included three of the
four features which were the most difficult
SF12).

Except for one difficult feature

(SF7, SF11, and

(SF6), Factors 1 and

2 included easy and moderately difficult features.
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Based upon the correspondence alluded to above,

it was

decided to reduce the 12 specific feature questions to two
subsets of questions - an "easy" set and a "difficult" set.

The difficult set consisted of the four most difficult

features - setting margins (SF6), setting line spacing (SF7),

using the Find/Replace feature (SF11), and using the spell
checker (SF12).

The easy subset was comprised of the

remaining eight features - creating a new file
entering text

(SF2), saving a file

(SF3), exiting PC Write

(SF4), loading a file (SF5), moving text
text

(SF9), and deleting text

(SF1),

(SF10).

(SF8), underlining

Two levels of

difficulty were used rather than the three suggested by the

principal components analysis because of the lack of one-to-

one correspondence between Factors 1 and 2 and the problem
difficulty rankings.

The mean difficulty rating was obtained for the easy and
for the difficult specific feature subsets.

Table 5 presents

the mean difficulty rating for the easy and difficult subset
of features for each of the eight conditions of the

experiment.

Inspection of Table 5 confirms that the

difficult features were indeed rated as more difficult to
use.

Since there were an unequal number of items

contributing to each subset,

(Intervention) x 2

separate 2

(Structure) x 2

(Experience) analyses of variance were

conducted on the easy and difficult features.1

Results of

these analyses indicates that there were no significant

differences in rated difficulty for the features which were

Table 5.
Mean ratings and standard deviations
(SD) on Easy and Difficult Specific Features
scales.

STANDARD LABORATORY
NonIntervention

VARIABLE

Intervention

GUIDED EXPLORATION

NonIntervention

Intervention

Entire

Nov.

Exp.

Nov.

Exp.

Nov.

Exp.

Nov.

Exp.

Sample

Difficult Mean
SD

6.20
1.19

6.33
1.46

5.75
1.40

4.30
1.57

5.54
1.33

7.04
1.22

6.33
.85

6.13
1.08

5.98
1.38

Easy

7.73
. 97

7.71
. 85

7 . 95
.71

7.18
1.00

7.09
1.14

8.06
1.02

7.81
.88

7.83
. 94

7.66
. 94

Mean
SD
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easiest to utilize. However, there was an Intervention by
Experience interaction for the difficult features
(E( 1,38) =4 . 76, p=.O35).

significance.

No other effects attained

Inspection of Table 6 reveals novice users

rated the difficult features as being easier when the
experimenter intervened than when the experimenter did not.
However, experienced users rated the difficult features as

being easier under non-intervention than under intervention.
An analysis of simple effects revealed a significant

difference only for experienced users

(E(l,38)=7.67, p=.009)

across the two levels of intervention.
General Characteristics.

As mentioned above,

for

purposes of analysis, three of the specific feature (SF)
scales

(SF13, SF14, and SF15) were included with the general

characteristic (GC) category.

It was more appropriate for

these scales to be analyzed with the GC scales because each
one dealt with a general aspect of the software rather than a

particular feature which the user was asked to utilize.
A principal components analysis was first performed to

ascertain if the general characteristic scales could be

reduced to a smaller number of scales or even a single scale.

The principal components revealed four factors which
accounted for 68% of the variance in the original ratings
(see Table 7).

This again suggests that the scales cannot be

reduced to a single factor.

However, because the sample size

was insufficient to produce a reliable principal components
analysis, the factor scores could not be legitimately
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Table 6.
Mean ease-of-use ratings for
Difficult - Specific Feature scales for
the Intervention by Experience (IxE)
interaction.

INTERVENTION
EXPERIENCE
LEVEL

NonIntervention Intervention

Novice

5.81

6.07

Experienced

6.69

5.30
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Table 7.
Rotated Factor Matrix, eigenvalues
and percentage of variance for the four
General Characteristics principla components
factors.

FACTORS
SCALES

1

2

3

4

GC9
GC3
GC13
GC8
GC7
GC1
GC6

.791
.782
.739
. 731
. 675
. 670
. 628

. 037
. 114
.455
. 157
. 129
.404
.108

.136
.237
-.219
.086
.488
.357
.419

. 130
. 176
-.027
-.050
. 127
.101
-.336

SF13
GC10
SF14
GC12

. 108
.304
.519
. 036

.763
.739
.597
.563

.399
.304
.079
.283

-.081
-.052
-.099
.412

GC5
GC4
GC11

. 077
.396
. 149

.232
.232
.377

.783
.756
.537

.144
.084
.165

SF15
GC2

.002
.207

-.147
.483

.124
.116

.784
.598

Eigen
value
% of
variance

6.80

1.82

1.23

1.04

42.5

11.4

7.7

6.5

68.0%
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utilized in the data analysis.

developed by Chin et al.

Rather, the four factors

(1988), were utilized.

Chin et al., based upon a principal components analysis

of their questionnaire with an appropriately large sample

size, revealed that the items could be grouped into four
factors.

These factors were labeled Learning, Screen,

Terminology and System Information, and System Capabilities.
Utilizing the results of Chin et al., the general

characteristic questions utilized in the present study were
grouped into the same four categories.

Table 8 shows the

grouping of the questions according to the Chin et al.

categories.

Note that SF13 was included in the Learning

category, and SF14 and SF15 were included in the Screen
The polarity of all scales was

Characteristics category.

changed so that higher numbers consistently represented a

positive evaluation.

Then the mean scale rating was obtained

for each of the four categories to yield four scores - one
each for Learning, Screen, Terminology and System
Information, and System Capabilities.

Table 9 presents the

means for each of the eight conditions on each of the four

measures.
Separate 2

(Structure)

x 2

(Intervention) x 2

(Experience) analyses of variance were performed on each of
the composite subscales.

For the Learning category, a

significant Intervention x Experience interaction was found
(E(1,38)=4.37, p=.O43).

The results were similar to those

found with the Specific Feature scales.

As seen in Table 10,
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Table 8.
General characteristic scales contributing
to the Learning, Screen, Terminology and System
Information, and System Capabilities Factors.

SCALES

GENERAL CHARACTERISTIC
Learning

SF13
GC7
GC8
GC9

GC10
GC11

Ease-of-use of the Help screens
Ease of learning the software
Ease of remembering names and use of commands
Whether the tasks could be performed in a
straight forward manner.
Helpfulness of the Help messages
Helpfulness of the reference materials

Screen
SF14
SF15
GC1
GC2
GC3

Ease-of-use of the menus
Ease of moving around the screens
Organization of information on each screen
Overall apperance of the screens
Ease of understanding each screen
Terminology & System Information

GC4
GC5
GC6

Consistency of terminology
Placement of messages on the screens
How well the computer kept the users informed
about what it was doing
System Capabilities

GC12
GC13

System response time
Ease of correcting mistakes

Table 9.
Mean ratings and standard deviations
for General Characteristics Factors.

Standard Laboratory
NonIntervention

VARIABLE

Intervention

(SD)

Guided Exploration

NonIntervention

Intervention

Entire

Sample

Nov.

Exp.

Nov.

Exp.

Nov.

Exp.

Nov.

Exp .

LRNG.

Mean
SD

7.07
1.18

7.00
.78

7.03
.56

5.87
1.57

6.21
1.53

7.56
1.38

7.11
.40

6.69
1.11

6.82
1.17

SCREEN

Mean
SD

7.28
1.08

7 . 10
. 81

7.36
.30

6.12
1.36

6.66
1.41

7.67
1.09

6.93
.35

7.03
.82

7.02
1.01

TERM.&
Mean
SYS. INFO SD

7.20
1.35

7.56
.78

6.33
1.11

6.47
1.26

6.76
1.65

7.72
. 91

7.50
. 62

6.33
1.27

7.00
1.21

Mean
SD

7.80
1.04

7.25
1 . 17

8.00
. 94

6.80
1.44

6.64
1.80

8.25
.42

7.67
1.17

8.00
.45

7.53
1.21

SYS.
CAPAB.
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Table 10.
Mean ratings for the General
Characteristics - Learning Factor for the
Intervention by Experience (I x E)
interaction.

INTERVENTION

NonIntervention

Intervention

Novice

6.57

7.08

Experienced

7.28

6.28

EXPERIENCE
LEVEL
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novice users under the intervention condition rated PC Write
as easier to learn than those under non-intervention.

Experienced users, on the other hand, found the software
easier to learn under non-intervention than intervention.
When the simple effects were analyzed, only the ratings of

experienced users were found to be significantly different
(£(1,38) =4.29, £=.045).

There were no other significant

effects for the Learning Factor.

A significant Structure x Experience interaction was
attained for the Screen (£(1,38)=4.59, £=.039)

Capabilities

(£.(1,38) =7.19, £=.011) Factors.

Factor, the results were similar.

and System
For each

As shown in Table 11,

novice users viewed the Screen and System Capabilities more
favorably under Standard Laboratory than Guided Exploration.

However, experienced users gave higher ratings of the Screen
and System Capabilities under Guided Exploration than

Standard Laboratory.

Analysis of simple effects revealed

that the Structure effect was significant only for

experienced users on the System Capabilities Factor
(£(1,38)=5.15, £=.029).
No other effects for the Screen and System Capabilities

Factors were found to be significant.

Also, no effects for

the Terminology and System Information Factor attained

significance.

Overall Evaluation.

A principal components analysis was

first performed on the nine overall evaluation questions to

ascertain if the scales could be reduced to a smaller number
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Table 11.
Means ratings for the Structure by
Experience (S x E) interaction on the Screen
Characteristics and System Capabilities Factors
of General Characteristics.

STRUCTURE
VARIABLE

Screen
Characteristics

System
Capabilities

EXPERIENCE
LEVEL

Standard
Laboratory

Guided
Exploration

Novice

7.32

6.78

Experienced

6.65

7.35

Novice

7.90

7.16

Experienced

7.05

8.13
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of factors.

As Table 12 reveals, a single factor emerged,

which accounted for 60.7% of the variance in the original
ratings.

Since the sample size was insufficient to yield

reliable factor scores, the mean of the nine scales was

simply used as the dependent measure with higher numbers
representing a more positive evaluation.

Table 13 presents

the means for the overall evaluation measure for each of the
eight conditions.

Results of a 2

(Intervention) x 2

(Experience) analysis of variance revealed

(Structure) x 2

only a significant Intervention by Experience interaction
(E.(1,38) =5.62, p=.O23).

Table 14 shows that novice users,

with whom the experimenter intervened when there was a

problem, gave a more positive evaluation than those without

intervention.

Experienced users, however, gave a more

positive evaluation under non-intervention than under

intervention.

The analysis of simple effects found that the

Intervention effect was significant only for experienced

users (E(l,38)=7.05, p=.O12).
Overall Rating.

The overall rating scale had users give

an overall ranking for the software.

Users had a choice from

not usable, poor, fair, average, good, and excellent, and as

such, this scale represents an ordinal scale.

Table 15

presents the mean rating for each of the eight conditions.
Separate non-parametric Kruskal-Wallis tests of significance
were performed for each effect.

Not surprisingly, given the

relatively small n and the power of the Kruskal-Wallis test,
none of the effects are significant.

Despite this lack of
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Table 12.
Rotated Factor Matrix,
eigenvalues and percentage of variance
for the Overall Evaluation principal
components factor.

SCALES

FACTOR
1

OE1
OE2
OE3
OE4
OE5
OE6
OE7
OE8
OE9

.773
.696
.769
.513
.527
.796
.459
.371
.555

Eigen
value

5.46

% of
variance

60.7

Table 13.
Means and standard deviations
for the Overall Evaluation Factor.

Standard Laboratory
NonIntervention

Mean
SD

Intervention

(SD)

of ratings

Guided Exploration

NonIntervention

Intervention

Entire

Nov.

Exp .

Nov.

Exp.

Nov.

Exp.

Nov.

Exp.

Sample

7.07
1.30

7.06
.86

6.58
. 95

6.09
1.01

6.14
1.30

7.74
.77

7.30
.73

6.22
1.66

6.77
1.18

Cn
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Table 14.
Mean ratings for the Overall
Evaluation Factor for the Intervention by
Experience (I x E) interaction.

INTERVENTION

EXPERIENCE
LEVEL

NonIntervention

Intervention

Novice

6.61

6.94

Experienced

7.40

6.16

Table 15.
Mean overall rating of PC Write
(l=not usable, 2=poor, 3=fair, 4=average,
5=good, and 6=excellent).

Standard Laboratory
NonIntervention

Mean

Intervention

Guided Exploration
NonIntervention

Intervention

Nov.

Exp.

Nov.

Exp .

Nov.

Exp.

Nov.

Exp.

4.20

4.33

3.80

3.20

3.71

4.17

4.17

3.66

Cn
GO
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significance,

it is important to note that for the overall

evaluation scales, for novice users, slightly more positive
evaluations are given under intervention than non

intervention.

For experienced users, the difference is much

larger, with more positive evaluations being given under non

intervention .
Hours Practice.

Users were asked to estimate the number

of hours of practice it would require for them to feel

comfortable in their use of the product.

Table 16 displays

the means and standard deviations for each of the eight
conditions, given for this scale.

From an analysis of

variance for this scale, no effects were found to be

significant, primarily due to the large variability in
responding.

The results of this analysis are shown in the

ANOVA summary table, in Appendix G.

Confidence. Users were asked to indicate how confident
they felt about being able to use the software in the future.

Table 17 presents the mean confidence rating for each of the

eight conditions in the experiment.

An analysis of variance

revealed a significant Intervention x Experience interaction

(£.( 1,38) =4.32, p=.O45).

As shown in Table 18, novice users

under the intervention condition were more confident in using

the product than those under no intervention; whereas,

experienced users gave higher ratings under the non
intervention condition than those under intervention.

However, an analysis of simple effects showed that the effect

Table 16.
Means and standard deviations (SD) for
users' estimations of the number of Hours of
Practice necessary to be confident in their future
use of PC Write.

Standard Laboratory

NonIntervention

Mean
SD

Intervention

Guided Exploration

NonIntervention

Intervention

Entire

Nov.

Exp.

Nov.

Exp.

Nov.

Exp.

Nov.

Exp .

Sample

2.90
. 74

7.75
5.48

5.40
1.78

7.40
5.03

7.43
3.05

5.17
2.11

4.75
2.82

6.08
3.69

5.94
3.52

Table 17.
Means and standard deviations (SD)
users’ Confidence in their use of PC Write.

Standard Laboratory
NonIntervention

Mean
SD

Intervention

for

Guided Exploration

NonIntervention

Intervention

Entire

Nov.

Exp.

Nov.

Exp.

Nov.

Exp.

Nov.

Exp.

Sample

6.40
2.07

6.92
.80

6.20
1.30

5.50
1.41

6.00
1.41

8.17
.75

6.83
1.17

6.33
2.73

6.57
1.63

CD
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Table 18.
Mean rating of user confidence
for the Intervention by Experience (I x E)
interaction.

INTERVENTION

EXPERIENCE
LEVEL

Non
intervention

Intervention

Novice

6.17

6.55

Experienced

7.54

5.96
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of intervention was significant only for experienced users
(F (1,38) =6.09, £=.018).
Attribution Rankings.

Users were asked to attribute

responsibility for their interaction with PC Write.

They

were required to rank order the importance of five reasons

for their success or failure in using PC Write, with one

being the most important and five being the least.
choices were PC Write

The five

(the software/documentation itself),

past word processing experience, the user's own personality,

the testing environment, and amount of training provided.
The attribution question was asked so as to provide insight
into possible interpretation of the data.

Therefore, no

statistical analysis of the attribution data was conducted;

rather the attribution data was tabulated to ascertain if
differences in attribution covaried with the major results of

the study - Intervention x Experience and Structure x

Experience interactions.

The data were crosstabulated in a number of ways.
First, it was determined how users attributed primary

responsibility (Rank=l) to the software itself, to the self,
or to the situation.

Table 19 presents the number of users

who attributed primary responsibility to these factors as a
function of Intervention and Experience and again as a

function of Structure and Experience.
not sum to 46

rankings.

Note the number does

(the total number of users) because of tied

Overall, 47.6% (n=20) attribute primary

responsibility to the software, 31%

(n=13) to the self, and
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Table 19.
Number of users making primary
attribution to Software, Self and Situation as
a function of Intervention and Experience, and
Structure and Experience.

INTERVENTION

Exper

Novice

Attribution

NonInt
Int Total

NonInt

Int Total

Grand
Total

Software

6

5

11

6

3

9

20

Self

3

3

6

5

2

7

13

Situation

2

2

4

1

4

5

9

11

10

12

9

Total

NON-INT - NON-INTERVENTION
INT - INTERVENTION

STRUCTURE

Exper

Novice

Attribution

SL

GE

Software

4

4

Self

4

Situation
Total

Grand
Total Total

SL

GE

8

7

5

12

20

5

9

2

2

4

13

1

1

2

3

4

7

9

9

10

12

11

Total

SL - STANDARD LABORATORY
GE - GUIDED EXPLORATION
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21.4%

(n=9) to the situation.

More importantly, however,

is

the fact that attribution of primary responsibility does not

seem to vary with Experience, Intervention and Experience, or
with Structure and Experience.

Further crosstabulations were conducted to ascertain if

attribution to the software (PC Write) was ranked as being

more important than various alternatives.

In the first

analysis, the ranking of the PC Write alternative was

compared to the mean ranking of all non-PC Write
In the second analysis, the ranking of the PC

alternatives.

Write alternative was contrasted to the average ranking of
the self attributions.

In the last analysis, the ranking of

the PC Write alternative was compared to the ranking of the
Past Experience alternative.

In each case, the data were

crosstabulated in terms of whether the users' attribution of

responsibility to the software itself was considered as being
more important than the alternative (which was different in
each case).

Since the results of the three analyses were

basically the same, only the results of the last analysis are
presented here.
As indicated in Table 20, more users attributed higher
responsibility to the software itself than to their word

processing experience.

That basic attribution does not seem

to vary as a function of actual Experience,

Experience, or Structure and Experience.

Intervention and

This result is not

totally unexpected given the demand characteristics of the
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Table 20.
Number of users who gave more
importance to Software and Experience attribution
as a function of Intervention and Experience, and
Structure and Experience.

INTERVENTION
Exper

Novice

Attribution

NonInt
Int Total

NonInt

Int

Grand
Total Total

Software

7

7

14

8

6

14

28

Experience

5

4

9

4

5

9

18

12

11

12

11

Total

NON-INT - NON-INTERVENTION
INT - INTERVENTION

STRUCTURE

Exper

Novice

SL

GE

Software

6

8

Experience

4

5

10

13

Attribution

Total

SL

GE

Tot

Grand
Total

14

6

8

14

28

9

5

4

9

18

11

12

Tot

SL - STANDARD LABORATORY
GE - GUIDED EXPLORATION
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experiment in that the software was the target of the

usability test.

CHAPTER 4
DISCUSSION

Ratings of software usability were apparently affected
by the use of intervention and by manipulation of usability

test structure.

There is evidence that the methodological

variables of Intervention and Structure in conjunction with
word processing software Experience

(I x E, and SxE)

affected the users' subjective evaluations.
The major finding of this study was an Intervention by

word processing software Experience interaction with regard

to ease of using difficult specific features, the ease of
learning PC Write, overall evaluation of the software, and
confidence users had in their future use of the software.

The pattern of the results was the same for all of these
measures.

For experienced users, ratings were significantly

higher under the non-intervention condition than under the
intervention condition.

For novice users, although, the

results were in the opposite direction, there was no

significant difference as a function of intervention.

These results partially support predictions advanced at

the outset of the study.

The premise of the present study

was that when the evaluator intervenes, he does so to
understand the reason for the users' actions.

It is assumed

that the evaluator is more likely to intervene when users
63
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have difficulties than when they do not.

usually intervenes at times of difficulty,

Since an evaluator
it was predicted

that a user's awareness of difficulties would be heightened
with intervention.

Thus, these interventions were expected

to negatively affect the users' perception of the software,

resulting in lower subjective ratings than if no intervention
had been used.

This prediction was upheld for experienced

users, but not for novices.
The fact that users' word processing experience mediated

the intervention effect can be explained by assuming
differential attributional processes.

It may be speculated

that novices, who are computer users with no or minimal

experience with word processing software,

lack a frame of

reference by which to judge their performance.

When they

have problems, and when the evaluator intervenes, novices are

more likely to attribute the failures to themselves rather

than to the software.

Therefore, their ratings would be less

influenced by the interventions.

Despite having greater

difficulty (number of interventions), novices attribute the
problems to themselves, and they give the software the

benefit of the doubt.

This resulted in higher ratings for

the software, although these ratings were non-significant.
On the other hand, experienced users, by virtue of their

experience with other word processing software programs, have

a point of reference from which they can evaluate the
software.

Therefore, when they have problems, they are more

likely to attribute their problems to the software than to
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themselves.

Thus, it can be expected that the effect of

intervention on users' subjective evaluation of software

usability would have a greater effect on the ratings given by
experienced users than for those of novice users.

As stated

above, this was in fact what was found in the results.
This attribution explanation, however appealing,

is not

supported by user responses to the attribution question
final question on the questionnaire).

(the

Responses did not vary

as a function of user experience and intervention.

Most

users attributed more responsibility to the software than to

any other factor.

However, the utility of this supporting

data is suspect given the demand characteristics of the

experiment; namely, the function of a usability test is to
evaluate the software.

In retrospect, if this question had

been more directive or specific, the results may have been
different.

Also, a case could be made for dividing such a

question into separate multiple-point scales.

Another possible effect causing the Intervention by
Experience interaction could be that novices were discounting

(Kelley,

1972; and Kimble, 1990) the influence of the

software on their performance.

Since novices have two

plausible reasons for their difficulties, namely their lack
of experience and the product, novices would be expected to
attribute at least some of the blame to themselves as well as

to the software.

Therefore, it is likely that novices are

discounting the software as a cause of their difficulties.
Experienced users, however, being less likely to attribute
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the difficulties to themselves, have only one potential

reason for their difficulties.

Thus, experienced users

attribute their problems to the software.

Therefore it follows that novices would give high
ratings for software ease-of-use whether or not they were

participating under the intervention condition.

When novices

are made aware of their difficulties, as assumed to happen

with the intervention process, they may merely attribute the
difficulties to their own lack of experience,

the software.

rather than to

On the other hand, experienced users would be

expected to be affected by intervention.
This Intervention x Experience interaction cannot be

attributed to the actual difficulty encountered by the users.

The number of interventions, which was an indicant of problem
difficulty, did not significantly vary between the
intervention and non-intervention conditions.

In other

words, users under non-intervention did not have more

difficulty using the software than users under intervention.
A main effect of Experience was found for problem
difficulty.

In the second session and across the two

sessions (Total), novices encountered more problems than
experienced users.

If the degree of problem difficulty were

a factor in subjective evaluation, one would have expected
more pronounced effects for novices than experienced users.

Since this was not the case, the notion is supported that the
effect of Intervention is not merely a function of the number

of interventions.
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A literature review failed to provide adequate

information explaining the differences between experienced
users and novices in terms of subjective ratings or

perception of performance.

Instead, most of the literature

contrasts observed methods by which experienced users and
novices approach problems (Mayer, 1988; and Allwood,

1986).

Therefore, it is difficult to do more than speculate as to

why users behaved as they did.

Likewise, this was also the

case with effects involving structure.

The reviewed

literature did not identify preferred learning structures of

novices or experienced users.

The effects of structure, although present, were

certainly not as pronounced or prevalent as those for
Intervention.

No significant effects involving structure

were found in ease-of-use of specific features,

in overall

evaluation of the product, or in confidence in use of the
product in the future.

There were only two significant

effects involving structure.

A Structure by Experience

interaction was found for the screen and system capabilities

factors.

For the screen characteristics factor, the

interaction was caused by reversal of the effects.

Novice

users tended to view the screen aspects of the software more

positively under the Standard Laboratory condition than under

Guided Exploration.

However, experienced users tended to

view the screen characteristics more positively under Guided

Exploration than under Standard Laboratory.

The effects were

68

the same for the system capabilities factor, with the effect

being significant only for experienced users.
This interaction can be explained by assuming novices

and experienced users differ in their preferred mode of

learning.

Novices seem to prefer to have their learning

experiences shaped or structured.

Under Guided Exploration

these users are more likely to have problems, but structured
learning helps to reduce that likelihood.

In fact, during

the first session more difficulties were found under Guided
Exploration than under Standard Laboratory.

Therefore, it

should be expected that ratings would be higher when fewer
problems are encountered, as it was under the Standard

Laboratory condition.

Experienced users, however,

seem to prefer the trial-and-

error method rather than having to follow through a

structured tutorial.

Users with more experience appear to

prefer to "jump in" and capitalize upon their prior

experience with other word processing software.

By allowing

experienced users to learn with the method of their

preference, they may emerge with a more positive image of the
product.

Thus, their ratings would be expected to be higher.

The failure to find more pronounced and prevalent

effects of structure is somewhat disappointing.

One

possibility is that two counteracting factors were operative
which "canceled" out any effect of structure.

Remember that

in the introduction two hypotheses were advanced for the
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effect of Structure which had opposite consequences for

subjective evaluation.
On the one hand, by providing structured tasks and

structured learning, users were expected to encounter fewer
problems.

Therefore, users should perform better, and this

would likely result in higher usability ratings.

According

to this notion, ratings should have been higher under the

Structured Laboratory conditions than under Guided
Exploration .
On the other hand, using arguments of Whiteside et al.
(1988),

structured learning is not characteristic of the

normal method in which users learn software.

laboratory, one must consider the context.

Outside of the
When users are

forced to do something unnatural, they might have a lower

perception of the software.

Possibly both of these opposing

phenomena were operative at the same time.
Another reason for the failure for the effect of

structure to be more prevalent may be in the lack of
differences between the Standard Laboratory and Guided

Exploration condition.

On Day 1, there was a clear

difference between the two paradigms if users in the Guided

Exploration conditions used some method of learning other

than the tutorial.

But some users in the Guided Exploration

conditions used the tutorial which made their "treatment" the
same as those in the standard learning situation.

Inspection

of the Day 2 video tapes revealed that the major difference
between the Standard Laboratory and Guided Exploration
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paradigm reduced to whether or not users were provided

documents to type and correct.

Thus, the differences may

have been more superficial than real.

The point is that the

two alternative paradigms may not have been as distinctly

different as they could have been.
The effects of Structure, and also of Intervention, may

have been small for another reason.

Namely, the effects of

Intervention and Structure may have been underestimated due
to the highly interactive nature of usability tests and

because of the variability in which evaluators conducted the
study.

The variability in the behavior of users and

evaluators make it difficult to conduct a scientifically
controlled usability study.
intervention,

For example,

in the case of

evaluator behavior was primarily driven by the

users' performance.

If the user did not have difficulty, the

evaluator did not intervene.
In addition, evaluators intervened not only when the
users seemed to be having difficulties, but also to clarify
what the user was attempting to do.

The latter type of

intervention inadvertently reduced the distinctiveness of the
intervention and non-intervention conditions and probably
contributed to noise in the data.

In fact, when a third

party viewed video tapes of several of the sessions,

it was

reportedly difficult to distinguish between the intervention
and non-intervention conditions.

Finally, it was also found that some evaluators
intervened more often than others and seemed to have a
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different threshold for intervention, despite being trained.

These factors serve to demonstrate, as Whiteside et al.
state, how unique each usability session tends to be.

Given that the effects were small, and due to the noise
in the data, it was surprising that any significant effects
were found.

If the effects were strong enough to be

statistically significant despite this noise and variability,
it suggests that these effects should not be considered as

being trivial.

In conclusion, there are several implications of the

present findings.

First, ratings were found to be biased in

a positive direction (Mean=6.98, on a 9 point scale), and
they varied within a small range.

It has been found by

others that software users tend to give positive judgments in
usability settings (Biers,

1989).

Therefore, the variations

in subjective ratings characteristically tend to differ in a

small range.
Although it was found that methodological variables such

as evaluator intervention and task structure can influence

the subjective usability ratings, the effects were small.
Differences in ratings were about 1 rating point on a 9 point
scale.

Therefore,

from a practical viewpoint, one might

argue that their effect may be of relatively minor
consequence to the applications community.
On the other hand, these results point toward the fact

that usability testers need to be cognizant of how the
methodologies they employ might effect the subjective
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evaluations of the users.

Most importantly these results

indicate the fact that when subjective evaluations are used

the evaluator should not limit interventions to the events
when users are having problems.

If precautions are not

taken, users may form a more negative impression of the

product than they may have otherwise.

Also, these results indicate the importance of the
experience level of users in mediating the results of

subjective evaluations of usability testing.

results,

From these

it appears that novice users may be more useful

under certain circumstances.

Novice users were not found to

be affected by the different techniques; whereas, experienced
users were affected.

In particular, the results suggest that

intervention is safe to use with novice users; however,
intervention should not be used with experienced users.

In general, this study supports some concerns about

contextual factors of usability tests as expressed by

Whiteside et al.
intervention

At least it does so in terms of evaluator

(method by which evaluators interact with users)

and task structure (method by which users learn a product).
This study raises concerns about the techniques used in

usability tests.

In particular, these results indicate that

evaluator intervention, task structure and user experience
level are worthy of special consideration (as Biers' systems
model suggests).

The combination of Intervention or

Structure with Experience apparently affects users'
subjective perception of software usability.

Evaluator
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intervention had a negative effect on experienced users'

ratings; however, no significant effects were found for

novices.
The structure by which users learned the product also
interacted with their experience level.

Experienced users

apparently preferred the Guided Exploration method; whereas,
novices preferred the structured method.

This suggests that

different structure types, in conjunction with user
experience levels, will affect users' perception of software

usability.
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Footnote:
The 12 specific feature questions were recombined
in different ways to ascertain if different difficulty
groupings would alter the results of the statistical
analysis.
The following groupings were utilized based
upon the problem difficulty ranking derived from Table
3: (1) three levels of difficulty with four features per
group; (2) two levels of difficulty with six features in
each group; (3) two levels of difficulty with seven
features in the easy group and five features in the
difficult group.
Regardless of the grouping, the
results were consistent in showing an I x E interaction
for the subset with the most difficult features.

APPENDIX A: FEATURES LIST
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Features List

--- >

Please try each of the following features.
You may do them in any order you wish.

____ Create a file
____ Save a file.
____ Load an existing file.
____ Exit PC Write.
____ Set multiple line spacing

(e.g. single/double space).

____ Set margins
____ Type some text.
____ Underline some text.
____ Using the Move/Mark feature, move some text to another
place in your document.
____ Using the Delete/Mark feature, delete some text.
____ Using the spel1-checker, check the spelling of a word,
and change it to its correct spelling.

Using the Find/Replace feature, find a word and replace
it with another.

APPENDIX B: PRIMER
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INTRODUCTION

PLEASE READ ONLY - DO NOT START TYPING ON THE COMPUTER UNTIL
YOU HAVE FINISHED READING THIS!

Before you begin performing some word processing
exercises, you need to know a little about how a computer
works.
First of all you should see on the screen a DOS
prompt which looks like this:
C>
If you do not know what DOS is, you can think of it as a
filing cabinet which holds all of the files and programs that
are stored in the computer.
The DOS prompt can be thought of
as your hand.
Before your hand can grab the file or program
you want from the cabinet, you must decide which file/program
you need.
Likewise, before the computer can bring up the
file/program you want, you must tell the computer.
In your
case, you want the program PC-Write, so at the DOS prompt you
must convey to the computer that PC-Write is the program you
need.
The PC-Write program is known to the computer as: ed
Thus, at the prompt you should type: ed
Your computer
screen should look as follows:
C> ed

After you type in ed, press "Enter."
The Enter key
allows the computer to process what you have written after
the DOS prompt.
Without pressing Enter, the computer will
not process what you have done.
Now you should be in the PC-Write editing file.
Before
you begin word processing, you need to understand more about
how a computer works as compared to a typewriter.
Unlike a typewriter which does not hold any information,
a computer holds information and stores this information in
files.
Referring back to our comparison of a computer with a
filing cabinet, just as the filing cabinet holds information
in its files, so too does the computer.
You must save your
information in files.
If you do not save your information in
files, the computer will not store the information.
Thus you
will lose the information.
Everything you do on a computer must be done with a
file.
Whenever you plan to work on anything in a file, you
must open that file (known as loading a file) .
When you
typed in "ed" and pressed "Enter", you started the "ed"
program so you could begin to use it.
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Word processing and typewriter usage differ from each
other in a variety of ways.
Below are a few key concepts on
how a word processor differs.
The first concept is called "Word Wrap".
This allows a
typist to type without having to press the Enter key at the
end of each typed line.
As the words extend past the right
margin, the computer breaks the text at the appropriate place
and automatically wraps the last word around to begin a new
line.
This allows for the typist to have a smooth output of
keystrokes without having to listen for a bell, determine
where the end of a line should be, and press the carriage
return.
After you make a file, you will be able to see how
this works when you start entering text.

Another concept you need to understand is the function
of the Arrow keys.
The Arrow keys are located on the right
side of the computer keyboard.
Through the use of these
keys, you can move anywhere on the screen up to the farthest
point at which you have typed.
The Arrow keys can not be
used on those parts of the screen where you have not typed in
any text.
The Up and Down Arrow keys move the cursor up and
down respectively, one line at a time.
The Left and Right
Arrow keys move the cursor left and right respectively, one
space at a time.
If your keyboard has two sets of Arrow
keys, you can use either set.
An example of how the Arrow
keys work could be: if you are typing a letter and you
noticed you made a mistake three lines up from where you are
typing, you can use the Arrow keys to move up to the mistake,
make your correction, and then use the Arrow keys to go back
to the line you had been typing when you noticed the mistake.

Next to the Arrow keys, you will notice both a "Home"
and an "End" key.
The Home key is used to move the cursor to
the beginning (left margin) of the same line which it is on.
The End key is used to move the cursor to the end of the line
just after the last character or blank on the line.
These
keys are used to move the cursor to the beginning or end of a
line rather than the Arrow keys because they are much faster.
The "Page Up" (PgUp) and "Page Down" (PgDn) keys scroll the
text up or down by one line, respectively.
To scroll by one
screen of text (24 lines), press "Shift" and "Page Up"
concurrently or "Shift" and "Page Down" concurrently (the
tutorial or on-line help will denote these as "Shf+PgUp" and
"Shf+PgDn") .
The "Gray+" key and "Gray-" key are located to the right
of the PgUp and PgDn keys.
These are actually gray-colored
keys labeled with either the "+" or
symbols.
These keys
may be used with certain functions relating to the word
processor .
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To bring the System/Help Menu up on the screen, press
"Fl" (Fl is a function key located on the upper part of the
keyboard,
do not press the "F" and "1" keys) .
The
System/Help Menu will look like this:

Esc
Fl:Help
F2.Exit
F6:File
F7:Print F8:Dir

F3.Save

F4.Command

F5:Name

All of these commands will be on the same line and to
choose any of these commands,
you need to press the
appropriate function keys.
To return to the editing mode,
press "Esc".
While you are learning this word processor, you may have
some difficulty at trying to perform a task.
The Help Menu
can be used at any time. This menu contains a list of Help
topics.
For the Help Menu to appear, you need to press 'Fl"
twice.
To see information on the Help topic you want, use
the Arrow keys to move to that topic.
By moving the Arrow
keys, topics will be highlighted.
Move these keys until the
topic you want is highlighted and then press "Enter" .
You
can now view the Help screens on that particular topic.
Some
topics have multiple Help screens.
These topics will have a
message
in
the
lower
right-hand
corner
which
says
"More:PgDn".
Scroll through these screens by pressing "PgDn"
and "PgUp" or "Shift+PgDn" and "Shift+PgUp" .
When you are
through viewing the Help screens, press "Esc" to return to
the editing screen.
The Esc key can be found in the upper
left-hand location of the keyboard.
To get into an editing program, you can actually type
one of two messages at the C prompt ("C>") .
You may either
type "ed" or "ed taskl".

If you typed in "ed", you would see a list of function
keys on your screen.
To get into an editing file, you need
to press the F6 key. You would see on the screen a question
which asks you what file you want to edit.
You would need to
type in "taskl".
If you typed this, it would type over the
file "work.doc".
You next have to press "F9" to create a
backup file for your taskl file.
Then you would be in the
editing file for taskl.
If you typed in "ed taskl", you would need to type in
"F9" to create a backup file for your taskl file. Then you
would be in the editing file for taskl.

APPENDIX C: USER PROFILE
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User' Profile

Name____________________________

Vear

Fr So Jr Sr
Ccircle one}

Gender

1.

3.

Major _____________________

F
M
Ccircle one)

How would you characterize your typing skill?

Non-typist

2.

Instructor ________________
Sect ion/Time_____________

Intermediate
Novice
(circle one?

Have you ever used a computer
for playing computer games?

Advanced

Ves
No
Ccircle one?

Please indicate the degree of your use of the following:
Ccircle one)
Occasional Frequent

a.

Personal computers

Never

b.

Mainframe computers

Never

Occasional

Frequent

c.

LUord Processing software

Never

Occasional

Frequent

APPENDIX D: USABILITY QUESTIONNAIRE
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Name______________________________________ -

Evaluation of
PC-Write
Word Processing Software

The following represent specific dimensions along which we
would like you to evaluate the PC-Write word processing
software. Associated with each dimension is a number scale
which indicates degrees of opinion between the two opposite
extremes of that dimension.
Circle the number
which
represents your evaluation of specific features and general
characteristics of PC Write along the specified dimensions.

I.

EVALUATION OF SPECIFIC FEATURES

Ability to:

EASY

DIFFICULT

Create a new file:

1

2

3

4

5

6

7

8

9

Enter text into a file:

1

2

3

4

5

6

7

8

9

Save a file:

1

2

3

4

5

6

7

8

9

Exit PC Write:

1

2

3

4

5

6

7

8

9

Load an existing file:

1

2

3

4

5

6

7

8

9

Set margins:

1

2

3

4

5

6

7

8

9

Set line-spacing:

1

2

3

4

5

6

7

8

9

Move text:

1

2

3

4

5

6

7

8

9

Underline text:

1

2

3

4

5

6

7

8

9

Delete text:

1

2

3

4

5

6

7

8

9

Find and Replace:

1

2

3

4

5

6

7

8

9

Use the spell checker:

1

2

3

4

5

6

7

8

9

Use the Help screens:

1

2

3

4

5

6

7

8

9

Use the menus:

1

2

3

4

5

6

7

8

9

Move around the screen:

1

2

3

4

5

6

7

8

9
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II.

EVALUATION OF GENERAL CHARACTERISTICS

Organization of information on the screens:
CONFUSING

4

123

7

6

5

8

VERY CLEAR

9

Overall appearance of the screens:

UNPLEASANT

4

3

2

1

6

5

PLEASANT

9

8

7

Ability to figure out what to do on each screen:

DIFFICULT

123456789

EASY

Use of terms throughout system:

INCONSISTENT

CONSISTENT

123456789

Placement of messages on the screens:

INCONSISTENT

123456789

CONSISTENT

Computer keeps you informed about what it is doing:

NEVER

1

2

3

4

5

6

7

8

9

ALWAYS

5

6

7

8

9

EASY

7

8

9

EASY

Learning to operate the software :

DIFFICULT

1

2

3

4

Remembering names and use of commands:

DIFFICULT

1

2

3

4

5

6

Tasks can be. performed in a straight-forward manner:

NEVER

123456789

ALWAYS

Help messages on the screen:
UNHELPFUL

123456789 HELPFUL
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Supplementary reference material:
UNHELPFUL

HELPFUL

123456789

System response time:
TOO SLOW

123456789

FAST ENOUGH

Correcting your mistakes:
DIFFICULT

123456789

EASY
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III.

OVERALL EVALUATION
The following are pairs of adjectives which represent
opposite extremes of a dimension.
Associated with each
dimension is a number scale which indicates degrees of
opinion along that dimension.
Circle the number which
represents your overall evaluation of PC-Write along the
specified dimensions.

TERRRIBLE

1

2

3

4

5

6

7

8

9

WONDERFUL

DIFFICULT

1

2

3

4

5

6

7

8

9

EASY

FRUSTRATING

1

2

3

4

5

6

7

8

9

SATISFYING

INADEQUATE POWER

1

2

3

4

5

6

7

8

9

ADEQUATE POWER

UNFRIENDLY

1

2

3

4

5

6

7

8

9

FRIENDLY

COMPLICATED

1

2

3

4

5

6

7

8

9

SIMPLE

DULL

1

2

3

4

5

6

7

8

9

STIMULATING

USELESS

1

2

3

4

5

6

7

8

9

USEFUL

RIGID

1

2

3

4

5

6

7

8

9

FLEXIBLE

Overall rating (Check One):
Excel lent

Good
Average
Fair

Poor

Not Usable
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IV.

GENERAL QUESTIONS

How confident do you feel that you can now use PC Write?

NOT CONFIDENT

123456789

VERY CONFIDENT

How many additional hours of practice do you feel it would take to
feel confident in using of PC Write?
_____

hours

Rank order the following factors in terms of the degree to
which they affected your use of PC Write. (1-most likely to
have affected, and 5-least likely)

PC Write software
Amount of training we provided
Your computer experience

Your personal characteristics
Testing environment

APPENDIX E: INSTRUCTIONS
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STANDARD LABORATORY

DAY 1 INSTRUCTIONS

You have volunteered to participate in an evaluation of

a word processor called PC-Write.

As

processors

for

productivity.
documents

a

are

valuable

tool

you are

aware,

increasing

word

worker

They allow one to readily generate and modify

such as

letters and reports.

PC-Write

is one of

many such word processors.

The goal of the present study is to evaluate this word

processor.

To

methods

evaluation.

observing

of

and

accomplish this

recording

The
your

goal,

we

first

method

will

interactions

utilize
consists

with

two
of

PC-Write.

Undoubtedly, you have already noticed the cameras and lights,
and that the environment resembles that of a video studio.
The cameras are present merely to capture potential problems

that may be experienced.

Do not be bothered by the cameras

or the sterility of the environment;

you will soon adapt to

them.

The

second

method

will

consist

of

asking

you

to

subjectively evaluate the user-friendliness of the software
at the conclusion of the second session.

You will be asked

questions about the ease of learning and ease-of-use of basic

word processing features and the design of the screen layout.
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I would like to make it clear at the outset that we are

The focus of the evaluation is on

in no way evaluating you.

PC-Write and the accompanying learning materials.
in this evaluation will be to provide us

Your role

information about

the usability of the product.

participation

Your

between two days.

in

will

evaluation

this

be

split

Today you will focus on learning how to
In the second session,

use basic word processing features.

we will evaluate the user-friendliness of PC-Write by having
you perform several word processing tasks.

Besides providing information which will
evaluate PC-Write,

The

ability

Therefore,

to

there

use

from your

an additional benefit

is

word processor

a

allow us

is

we

perspective,

a

are

to

for you.

valuable

providing

skill.

you

a

unique opportunity to gain some familiarity with basic word

processing
credit.

working

features,

and

at

the

same

Since most word processors

with

PC-Write

will

give

time

get

research

share common features,
you

some

insight

into

operation of these valuable tools.

PC-Write,

itself,

is

considered

computer

shareware.

This means that it is legal to copy this program and share it
with others.

use

of

their

Some software developers do this to expand the

products.

As a

UD student,

you

can

copy
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shareware

such

programs,

from

this,

as

Office

the

of

Computing Activities.

STANDARD LABORATORY
Now we are ready to commence the first day's activities.
The goal of the

utilize

There

PC-Write.

for you to

session is

first

are

three

learn how to

aids

major

which

are

available - two involve hard copy documentation and the third
involves the use of an on-line help facility.

is the hard copy tutorial.

The first aid

The tutorial is organized around

a series of lessons designed to teach you the features of PCWrite

[SHOW

Reference

INDEX] .

The

Manual.

This

second
guide

aid

is

a

is

the

Quick

standard

hard

Guide
copy

reference manual designed to give you specifics pertaining to
topic

each

about

the

listed

in

operation of

accessing the index.

You

can

keys.

table

of

specific

[SHOW INDEX].

screen help facility.
key twice.

the

contents.

commands

the

can be

found by

The third aid is the on

This is accessed by pressing the Fl

When this key is pressed,

select

Information

a help menu appears.

desired information by using the

arrow

You can only access the on-line help once you are in

PC-Write.

[explain the reference card - show both sides]
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Today we would like you to learn PC-Write by using the

in order,

are to proceed through the tutorial

You

tutorial.

lessons

I will give you

attempting examples as specified.

approximately 1 1/2 hours to complete the tutorial.

INTERVENTION
To

assist

in

the

evaluation

of

PC-Write,

I

will

be

interrupting you from time-to-time to clarify what you are
For example, if I see you having a problem

attempting to do.

or experiencing some difficulty,
the

intercom

and ask

you

some

I will

interrupt

questions

to

you over

determine

the

source of difficulty.

If you encounter serious problems from which you cannot

recover,

I will be

intercom

if

however,

you

in the next room.

need my

help.

I

can

Just call me on the
offer

at no time will I tell you what to do.

control.

Do you have any questions?

suggestions,
You are in
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Before we start,

the

right

however,

the

end

to

will

you

I would like you to know that you have
session

receive

if

you

credit

feel

uncomfortable;

for

only

the

time

you

participate.

Since you are probably unfamiliar

with PC's

and word

processing we are going to start by first having you read

this

introduction.

short

You are to begin

[Show Primer.]

when I give you the signal from the other room.

going to go into the other room.

Now I am

Please do not start until I

give you the signal to begin.

[EXPTER LEAVES THE ROOM]

Now

we

are

ready

to

Start

begin.

introduction to PC's and word processing.

anything

until

finished,

you

lessons.

after

are

to

you
begin

have

reading

the

Please do not type

finished

working

by

reading.

through

the

When

tutorial
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STANDARD LABORATORY

DAY 2 INSTRUCTIONS

Welcome back.

Today

Write.

we

are

First,

going

to

the

evaluate

usability

of

PC

I am going to give you several typical word

processing tasks which are to be

completed

in order.

The

self-instructional material which you worked through in the

first session should have provided sufficient background to
allow you to complete these tasks.

The tasks I would like you to perform are shown on this
task

instruction
in

tasks

the

sheet.

[Show.]

indicated.

order

You
The

for Task 1.

Task

to perform the

first

task

involves

[Show.]

You are to

indicated according to the

instructions

creating a document using this letter.

type the letter as

are

[Show.]

2

involves

making modifications

to

an

existing

document.

Here

document.]

You are to make the handwritten changes which are

is the document you are to modify.

[Show

indicated on the sheet.

The text of the document you are to

modify

file on the

is

already in a

computer.

You are to

modify the file according to the instructions for task 2.
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These tasks are

self-explanatory;

if there

however

is

anything which you do not understand, feel free to contact me
on the intercom.

I will give you approximately 1 1/2 hours

to complete the word processing tasks.

In addition,

at the conclusion of the session,

I will

Therefore,

ask you to evaluate the usability of PC Write.

while you are performing the word processing tasks,

I would

like you to think about the ease-of-use of the features you
I would like you to think about such

are using.

In addition,

things

the

ease-of-use

of

information

as

organization

of

on

the

the

screens,

help

the

screens,

the

overall

appearance of the screens, the understandability of messages
on

the

screens

and

other

usability of the software.

which

factors

affect

may

At the end of the session,

ask you to complete a questionnaire

the

I will

about these issues,

as

well as your overall impression of PC Write.

If
features

you

encounter any difficulty while

of PC Write,

or are not

exercising the

sure what to do,

you may

refer to any of the help aids provided - the on-line help,
the Quick Guide,

or the Tutorial

consult any of the above sources.
problems

intercom.

from

which

you

cannot

(Point out) .

Feel free to

If you encounter serious

recover,

call

me

on

the
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INTERVENTION

As you know,
interactions

with

I will be in the next room observing your
PC

Write.

If

I

see

you

are

having

difficulty I may interrupt you to ask some questions which

may lead to understanding the source of problem difficulty.

Remember,

when I do so,

I am not evaluating you,

but trying

to identify problems in the usability of the software.

Now I am going in the next room.

Wait for my signal to

start.

QUESTIONNAIRE

Now I would like you to complete the following
questionnaire.
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GUIDED EXPLORATION

DAY 1 INSTRUCTIONS

You have volunteered to participate in an evaluation of

a word processor called PC-Write.

As

processors

for

are

productivity.

a

valuable

tool

you are

aware,

increasing

word

worker

They allow one to readily generate and modify

documents such as

letters and reports.

PC-Write is one of

many such word processors.

The goal of the present study is to evaluate the word

processor,

PC-Write.

To

accomplish

utilize two methods of evaluation.

this

goal,

we

will

The first method consists

of observing and recording your interactions with PC-Write.
You have undoubtedly already noticed the cameras and lights,
and that the environment

resembles that of a video studio.

The cameras are present merely to capture potential problems
that may be experienced.

Do not be bothered by the cameras

or the sterility of the environment,

you will soon adapt to

them.

The

second

method

will

consist

of

asking

you

to

subjectively evaluate the user-friendliness of the software
at the conclusion of the second session.

We will be asking

you questions about the ease of learning and ease-of-use of
basic word processing features and the design of the screen
layout.
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I would like to make it clear at the outset that we are
The focus of the evaluation is on

in no way evaluating you.

PC-Write and the accompanying learning materials.

in this evaluation will be to provide us

Your role

information about

the usability of the product.

participation

Your

evaluation

this

in

will

be

split

Today you will focus on learning how to

between two days.

use basic word processing features.

In the second session,

we will evaluate the user-friendliness of PC-Write.

PC-Write,

evaluate

The

ability to use

Therefore,

from

is

there

an additional benefit

a word processor

your

allow us

information which will

providing

Besides

is

are

we

perspective,

for you.

valuable

a

to

providing

skill .

you

a

unique opportunity to gain some familiarity with basic word

and

features,

processing

at

the

Since most word processors

credit.
working

with

PC-Write

will

give

get

research

share common

features,

same

you

time

some

insight

into

operation of these valuable tools.

PC-Write,

itself,

is

considered computer

"shareware."

This means that it is legal to copy this program and share it
with others.

use

of

their

shareware

Some software developers do this to expand the
products.

programs,

such

As

a

as

this,

UD

student,
from

you

the

can
Office

copy

of
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Computing Activities.

Do you have any questions?

GUIDED EXPLORATION
Now we are ready to commence the first day's activities.

The

goal of the

utilize

PC

first

Write.

session is

There

are

for you to

three

major

learn how to

aids

which

are

available for learning - two involve hard copy documentation

and the third involves the use of an on-line help facility.
The

first

aid is the hard copy tutorial.

The tutorial

is

organized around a series of lessons designed to teach you
the features of PC-Write [SHOW INDEX].

Quick Guide Reference Manual.
copy

reference

manual

pertaining to each topic

The second aid is the

This guide is a standard hard

designed

to

give

you

listed in the table

of

specifics
contents.

Information about the operation of specific commands can be

found by accessing the index.

[SHOW INDEX] .

is the onscreen help facility.

This is accessed by pressing

the Fl key twice. When this is pressed,

You can
keys.

select

The third aid

a help menu appears.

the desired information by using the arrow

You can only access the online help once you are in PC-

Write .

[explain reference card]
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You are free to utilize any of the above materials to
learn PC-Write,
to

explore

and in any combination you wish.

system

the

by

typing

You may type a letter,

choosing.

the manuals,

material

Feel free

your

of

type a portion of one of

or anything you wish.

Remember this

opportunity to learn how to use a word processor.

advantage of the time.

own

is your
So take

The only thing I ask is,

as you do

this, please try each of the features from the features list.

You may do these features in any order you wish.
begin

each

attempting.

announce

When you

which

one

I will give you approximately 1

1/2

feature,

please

you

are

hours to

exercise the features of PC Write.

INTERVENTION
To

assist

in

the

evaluation

of

PC-Write,

I

will

be

interrupting you from time-to-time to clarify what you are
attempting to do.

For example,

if I see you having a problem

or experiencing some difficulty,

the

intercom and ask

you

some

I will
questions

interrupt

to

you over

determine

the

source of difficulty.

If you encounter serious problems from which you cannot

recover,

I will be in the next room.

intercom if you need my help.

Just call me on the
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Do you have any questions?

Before we start,
the

right

however,

to

you

end

I would like you to know that you have

the

will

session

receive

if

you

credit

feel

only

uncomfortable;

for

the

time

you

participate.

Since

you are probably unfamiliar

processing we are
this

with PC's

going to start by first

short introduction.

and word

having you read

You are to begin

[Show Primer.]

when I give you the signal from the other room.

Now I am going to go into the other room.

Please do not

start until I give you the signal to begin.

[EXPTER LEAVES THE ROOM]

Now

we

are

ready

to

begin.

Start

introduction to PC's and word processing.

anything

until

after

you

have

by

reading

the

Please do not type

finished

reading.

When

finished, you are to begin exploring the features on the list
in any order you wish.
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DAY 2 INSTRUCTIONS

Welcome back.

Today
Write.

are

we

going

usability

the

evaluate

of

PC

I would like to again observe and record your

First,

with this

interactions

to

word processor.

I

Therefore

would

like you to utilize some of its basic features by typing in,

saving and editing material of your own choosing.
type

a letter,

a report,

have brought with you,

material

You may

you may

from a textbook

a portion of this manual,

or anything

Remember this is your opportunity to learn how to

you wish.

use a word processor.

So take advantage of the time.

The

only thing I ask is, that as you do this, please try each of
the

features

approximately

from the

"features

1/2

to

1

hours

I

list.

exercise

the

will

you

give

features

of

PC

Write.

In addition,

at the conclusion of 1

1/2 hours,

ask you to evaluate the usability of PC Write.

while you are experimenting with the software,

I will

Therefore,
I would like

you to think about the ease of use of the features you are
using.

In addition,

things

as

organization

I would like you to think about

such

screens,

the

the

ease-of-use

of

information

appearance of the screens,

of

on

the

the

help
screens,

the

overall

the understandability of messages
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on

screens

the

and

other

usability of the software.

factors

which

affect

may

At the end of the session,

the

I will

ask you to complete a questionnaire about these issues,

as

well as your overall impression of PC Write.

If

you

encounter any difficulty while

exercising the

or are sure not what to do,

features of PC Write,

you may

refer to any of the help aids provided - the on-line help,

the Quick Guide,

or the Tutorial

(Point out) .

If you encounter serious

consult any of the above sources.

problems

from

which

you

cannot

Feel free to

recover,

call

me

on

the

intercom.

INTERVENTION
As you know,

interactions

with

I will be in the next room observing your
PC

Write.

If

I

see

you

are

having

difficulty I may interrupt you to ask some questions which

may lead to understanding the source of problem difficulty.
Remember,

when I do so,

I am not evaluating you,

but trying

to identify problems in the usability of the software.
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If you have any questions during the session about what

you should be doing,

I will be in the next room.

me on the intercom if you need my help.

will I tell you what to do.

However,

Just call

at no time

You are in control.

Please remember to announce each feature you attempt

Now I am going in the next room.

Wait for my signal to

start.

QUESTIONNAIRE

Now I would like you to complete the following questionnaire.

APPENDIX F: STRUCTURED TASK SCENARIO
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1.

Create a file called 'Letter'.

2.

Set multiple line spacing to 'double space'.

3.

Set the left margin to 5 and the right to 65.

4.

Type the letter.

5.

Save the file.

6.

Exit PC Write.

Task 2
1.

Load the file named 'Task2'.

2.

Edit the file as indicated:
a.

Using the Move/Mark feature, move the date
from its current position, and place it above
the name and address.

b.

Using the Delete/Mark feature, delete the first
sentence of the first paragraph.

c.

Using the Find/Replace feature, find
and replace it with " respected ",

d.

Underline

e.

Using the spell-checker, check the spelling of
" recieve ", and change it to its correct
spelling.

" esteemed

" Acme
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Letter
Dear Sir or Madam:

I take genuine pleasure in recommending Robin Smart as
Office Manager in your organization.

For many years I have known her personally, as well as
her family, and during her five years in business I have
followed her progress with much interest.

She is a young

woman of culture and education, high ideals, and sound

integrity.

Her originality of ideas and capacity for hard

work have been outstanding in characteristics ever since her

high-school days.

So far as I am concerned, you may tell her

what I have said—I've often told her myself.

Very truly yours,

Dale Stokely

109

Task2
7

/
I

Lee Caulkins
2320 S. Sevren St
Meadow City, La.

My dear Lee Caulkins:
Thank-you for-bringing your miojiny urdei-to eur attentlunrThis note is to confirm our telephone conversation,- according
to your request.

We would willingly take the blame if it were ours, but we have
checked thoroughly on the delay in delivery of your order, and.
have found that everything was promptly and efficiently taken
care of at this end. The order was correctly filled,
__
carefully .packed,-.and promptly shipped on June-. 16,.. viaCficme^)
Trucking Service.

X
X

We have already reported your complaint to that service. A
tracer is now out. In the meantime, however, we have made up
a duplicate of your order and it is already on its way to you
by special truck, at our expense. As you see, we have done
our best to correct matters, for we value you as one of our
most highlyCfesEeeme<t>customers. Thank you for letting us know
at once about the delay, and we trust that you will <fleciev£>
the duplicate shipment promptly.
,

Yours very truly,
Jan Ward

APPENDIX G: ANOVA SUMMARY TABLES
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Table G-l.
Analysis of variance summary
table for the number of interventions
during the first session.

Source of
Variation
Intervention (I)
Structure (S)
Experience (E)
IxS
IxE
SxE
IxSxE
Within Groups
* p < .05

SS
1.41
87.04
46.27
8.48
1.69
4.59
22.17
675.72

DF
1
1
1
1
1
1
1
38

MS
1.41
87.04
46.27
8.48
1.69
4.59
22.17
17.78

F
.08
4.90
2.60
.48
. 10
.26
1.25

Signif
of F
.780
*
.033
.115
.494
.760
. 614
.271

112

Table G-2.
Analysis of variance summary
table the number of interventions during
the second session.

Source of
Variation
Intervention (I)
Structure (S)
Experience (E)
IxS
IxE
SxE
IxSxE
Within Groups

* p < .05

SS
31.62
7.62
83.63
.79
4.59
21.65
.61
438.39

DE
1
1
1
1
1
1
1
38

MS
31.62
7.62
83.63
.79
4.59
21.65
.61
11.54

F
2.74
. 66
7.25
.07
.40
1.88
.05

Signif
of F
.106
.422
. 010
*
.795
.532
. 179
.820
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Table G-3. Analysis of variance summary table
for the total number of interventions during
both sessions.

Source of
Variation
Intervention (I)
Structure (S)
Experience (E)
IxS
IxE
SxE
IxSxE
Within Groups
* p < .05

SS
19.68
43.16
254.32
4.09
.71
46.17
15.45
1671.13

DF

1
1
1
1
1
1
1
38

MS
19.68
43.16
254.32
4.09
.71
46.17
15.45
43.98

F
.45
. 98
5.78
.09
.02
1.05
.35

Signif
of F
.508
.328
*
.021
.762
.900
.312
.557

114

Table G-4.
Analysis of variance summary
table for the ratings for the Difficult
Specific Feature Factor.

Source of
Variation
Intervention (I)
Structure (S)
Experience (E)
IxS
IxE
SxE
IxSxE
Within Groups
* p < .05

SS
4.80
4.27
.00
3.97
7.71
4.85
.01
61.59

DE
1
1
1
1
1
1
1
38

MS
4.80
4.27
.00
3.97
7.71
4.85
.01
1.62

F
2.96
2.63
.00
2.45
4.76
2.99
.01

Signif.
of F
.093
.113
. 990
. 126
. 035
*
.092
. 931

115

Table G-5.
Analysis of simple effect of
Intervention at levels of word processing
software experience for the Difficult Specific
Feature Factor.

Source of Variation
Intervention
at Novice
at Experienced
Within Groups

* p < .05

SS

DE

MS

.17
12.43
61.59

1
1
38

. 17
12.43
1.62

F

.11
7.67

Signif
of F
.748
*
.009
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Table G-6.
Analysis of variance summary
table for the Easy Specific Feature Factor.

Source of
Variation
Intervention (I)
Structure (S)
Experience (E)
IxS
IxE
SxE
IxSxE
Within Groups

SS
.02
.04
.03
.46
2.08
2.26
. 03
34.60

DF
1
1
1
1
1
1
1
38

MS
. 02
.04
.03
.46
2.08
2.26
.03
2.08

F
.03
.04
. 03
.50
2.28
. 91
.03

Signif
of F
. 871
. 834
.859
.483
. 139
.123
.865
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Table G-7.
Analysis of variance summary table
for the Terminology and System Information
General Characteristic Factor.

Source of
Variation
Intervention (I)
Structure (S)
Experience (E)
IxS
IxE
SxE
IxSxE
Within Groups

SS
DE
4.82
1
.41
1
.06
1
1.21
1
3.92
1
.34
1
2.57
1
51.94
38

MS
4.82
.41
.06
1.21
3.92
.34
2.57
1.37

F
3.53
.30
.04
.88
2.86
.25
1.88

Signif.
of F
.068
.586
.840
.353
.099
. 619
.178
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Table G-8.
Analysis of variance summary table
for the General Characteristics Display Screens
Factor.

Source of
Variation
Intervention (I)
Structure (S)
Experience (E)
IxS
IxE
SxE
IxSxE
Within Groups
* p < .05

SS
1.12
.13
.07
.21
2.75
4.54
.02
37.59

HE
1
1
1
1
1
1
1
38

MS
1.12
.13
.07
.21
2.75
4.54
.02
. 99

F
1.13
.13
.07
.21
2.78
4.59
.02

Signif.
of F
.294
.717
.794
.648
. 104
*
.039
.899
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Table G-9.
Simple effect analysis of Structure
at each Experience level for the General
Characteristics Display Screens Factor.

Snnrrp of Variation

Structure
at Novice
at Experienced
Within Groups

SS

1.55
3.13
37.59

DE

MS

1
1
38

1.55
3.13
. 99

F
1.57
3.16

Signif.
of

.218
.083
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Table G-10.
Analysis of variance summary
table for the General Characteristics
System Capabilities Factor.

Source of
Variation______ . SS
DE
1
Intervention (I)
.19
1
.36
Structure (S)
1
Experience (E)
.03
1
.74
IxS
1
IxE
2.63
1
SxE
9.66
IxSxE
1
.28
Within Groups
51.04
38

* p < .05

__
.19
.36
.03
.74
2.63
9.66
.28
1.34

F
.14
.27
.02
.55
1.95
7.19
.21

Signif.
of F
.706
. 609
.891
.461
.170
*
.011
. 653
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Table G-ll.
Simple effect analysis for
Structure at each level of Experience for the
General Characteristics System Capabilities
Factor.

Source of Variation
Structure
at Novice
at Experienced
Within Groups

* p < .05

SS

DF

MS

3.13
6.91
51.04

1
1
38

3.13
6.91
1.34

F

2.33
5.15

Signif
of F

. 135
*
.029
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Table G-12.
Analysis of variance summary
table for the General Characteristics
Learning Factor.

Source of
Variation
Intervention (I)
Structure (S)
Experience (E)
IxS
IxE
SxE
IxSxE
Within Groups

* p < .05

SS
. 91
.26
.07
1.03
5.79
3.30
.31
50.38

DF
1
1
1
1
1
1
1
38

MS
. 91
.26
.07
1.03
5.79
3.30
.31
1.33

F
. 68
.20
.05
.77
4.37
2.49
.23

Signif.
of F
.413
. 659
. 823
. 385
*
.043
. 123
. 633
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Table G-13.
Simple effect analysis of
Intervention at each Experience level for the
General Characteristics Learning Factor.

Source of Variation
Intervention
at Novice
at Experienced
Within Groups
* p < .05

SS

DE

MS

F

1.05
5.68
50.38

1
1
38

1.05
5.68
1.33

.79
4.29

Signif
of F

. 379
. 045
*
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Table G-14.
Analysis of variance summary
table for the Overall Evaluation Factor.

Source of
Variation
Intervention (I)
Structure (S)
Experience (E)
IxS
IxE
SxE
IxSxE
Within Groups

* p < .05

DF
SS
1
2.35
.27
1
1
.00
.84
1
7.04
1
.74
1
3.42
1
47.56 38

MS
2.35
.27
.00
.84
7.04
.74
3.42
1.25

F
1.88
.21
.00
.67
5.62
.59
2.73

Signif.
of F
. 178
. 647
. 986
.417
*
.023
.446
. 107
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Table G-15.
Simple effect analysis of
Intervention at levels of word processing
software Experience for the Overall
Evaluation Factor.

Source of Variation
Intervention
at Novice
at Experienced
Within Groups

* p < .05

SS

.38
6.05
34.45

DE

MS

1
1
38

.38
6.05
. 91

F

. 42
6.68

Signif.
of F
.522
*
.014
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Table G-16.
Kruskal-Wallis tests of
significance for the Overall Rating.

Source of
Variation
Intervention (I)
Structure (S)
Experience (E)
IxS
IxE
SxE
IxSxE

DF
1
1
1
1
1
1
1

Chi-Square
2.1064
0.0351
0.0391
2.4334
2.3960
0.0697
0.0150
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Table G-17. Analysis of variance summary
table for the estimated number of hours of
practice required for users to feel
confident in their use of the word
processing software.

Source of
Variata on
Intervention (I)
Structure (S)
Experience (E)
IxS
IxE
SxE
IxSxE
Within Groups

SS
HE
1
.11
.00
1
24.88
1
1
10.86
.39
1
1
42.93
29.47
1
452.11
38

MS
.11
.00
24.88
10.86
.39
42.93
29.47
11.90

F
.01
.00
2.09
. 91
. 03
3.61
2.48

Signif
of F
. 925
. 996
. 156
.345
. 857
.065
. 124
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Table G-18.
Analysis of variance summary
table for user confidence.

Source of
Variation
Intervention (I)
Structure (S)
Experience (E)
IxS
IxE
SxE
IxSxE
Within Groups

* p < .05

SS
DE
1
4.86
1
3.81
1
1.56
.27
1
1
10.70
1
2.43
1.49
1
94.21
38

MS
4.86
3.81
1.56
.27
10.70
2.43
1.49
2.48

F
1.96
1.54
. 63
.11
4.32
. 98
. 60

Signif.
of F
. 170
.223
.432
.743
. 045
*
.329
.443
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Table G-19.
Simple effect analysis of
Intervention at levels of word processing
software Experience for user confidence.

Source of Variation
Intervention
at Novice
at Experienced
Within Groups

★ p < .05

SS

.38
6.05
34.45

EE

MS

1
1
38

.38
6.05
. 91

F
.42
6.68

Signif.
of F

.522
. 014
*
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